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Abstract 
This dissertation was written as a part of the MSc in ICT Systems at the International Hellenic 
University. A research towards social acceptance of biomass projects was conducted. To 
complete this research, the formation of a questionnaire was essential. Several questions 
concerning alternative sources of energy and more specifically biomass were selected in order to 
understand and estimate knowledge and understanding of the respondents in terms of "green 
sources" of energy and of course biomass. A sample of 205 respondents was selected with 
different gender, age, educational level, employment status and region of residence were selected 
to estimate and visualize their perspective towards biomass in terms of social acceptance. After 
careful deliberation with my supervisor, we concluded that the most suitable method to conduct 
our research was a web-based questionnaire due to the reason that apart from social acceptance 
we wanted to examine future potentials regarding biomass projects. Indicatively from the sample 
of respondents who were aware of the term biomass, we derive their willingness to accept 
electricity production from biomass projects, from their responses to questions such as "visual 
negative effect on the landscape from biomass power plant", "drawback for your selection of 
area of residence, the existence of such a powerplant", "support the construction of a biomass 
powerplant on your region". 
Finally I would like to thank my supervisor Mr. S.Kiartzis, for his guidance to complete my 
dissertation and Mr. Th. Dergiades, for his valuable contribution and support during my studies. 
 
Styliani - Maria Mavrovouniotou 
Date 
28 – 02 - 2014 
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Introduction 
Nowadays due to economic crises and the global effort regarding GHG emissions societies 
struggle to find and establish new forms of fuels that will contribute to global economy and 
replace the need for fossil fuels which become more and more rare.  
Biomass is the organic material of living organisms, mainly plants and plant- life products. The 
most common type of biomass as a source of energy is wood and its products, moreover wastes 
and other forms of by-products can be considered as biomass.   
From the economic perspective biomass can be affordable when it occurs as a waste or by-
product of a higher-value activity.  What is of great importance is the potential for biomass to 
become one of the major means for covering our daily energy needs, provided that energy 
efficiency for the engines will continue improving and each state- government will enhance and 
promote biomass friendly policies. Another possibility which can promote biomass as a major 
fuel is to be co fired with coal; it is a way for the economics of biomass to become more 
favorable.  It is often the case the question regarding how viable and profitable can be a co firing 
policy. It depends on what extend we all are willing to pay extra charge  (0.3-3 cents/kWh) in 
order to cover our needs by green power and promote biomass as a way of energy producing.  
Additionally the possibility for the above energy to be purchased by a company which promotes 
an ecological friendly policy puts biomass in an advantageous position in comparison to a 
compatible way.  
As mentioned before policy issues play a major role regarding the promotion of biomass as a 
form of energy. It is for sure that a variety of local and regional environment benefits cannot 
occur from the co-firing of biomass, despite these regulations from governments nor market 
forces have achieved significant deployment in promoting biomass, or the co firing of biomass as 
a mean of energy producing.  
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Additional environmental benefits 
Many times questions such as: is biomass "green", are been into consideration. In order to 
provide a documented answer we must take into consideration a variety of factors. Today's 
biomass energy is nearly all energy which comes from woods, that impose that trees must be cut 
down and it is often the case that the majority of people react on a negative manner to such a 
possibility. Moreover people often consider that wood combustion is dirty, an old image with the 
fireplace putting excessively out smoke, carbon monoxide and carbon dioxide. Even if scientists 
support that under certain circumstances greenhouse gas reduction can occur by using biomass as 
a mean of energy production, people do not share the same opinion for the aforementioned 
reasons. Although the majority of biomass fuels are significantly lower in potential air pollutants 
in comparison to coals. Biomass lack sulfur (less than 1/100 that of coal), low nitrogen (less than 
1/5 that in coal), and low ash content. 
 It is obvious that exceptions exist, but it is viable to be identified and controlled. As regards the 
perception that biomass is of paramount importance and contribute to deforestation, in many 
countries biomass fuel is provided after careful studies from forest management operations , 
known as (thinning), that are conducted in order to enhance forest health and value. The only 
way that biomass can play a major role to energy production not only in specific places but 
globally is through the use of energy corps without involving forests in the whole procedure.  It 
must be only agriculture, conducted on lands that nowadays are part of the crops, pasture or 
marginal agricultural land resource. In order to achieve such a potential farmers should be 
rational regarding their decision about which crop to plant and should take into careful 
consideration the government programs , regarding crop planting policies.  
Additionally a factor which should never be neglected is that biomass as a form of energy is an 
important part of our waste management system and is possible to be coupled to projects that are 
beneficial in waste disposal. Examples include recovering energy from sewage sludge or animal 
wastes- manure, while contributing to control adverse impacts. Moreover energy crop production 
can contribute to water quality control projects as well as soil remediation. Conclusively while 
the above arguments regarding to what extent biomass, or biomass co firing is a green form of 
energy have succeed to persuade the scientific community, people or even power industry insist 
on doubting.            
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Literature Review 
Biomass Basics.  Renewable Energy from Plants and Animals. 
 
Biomass is defined as an organic material made from plants and animals. Energy of sun absorbed 
by plants is a process called photosynthesis. The chemical energy from plants passes to animals 
and finally to people through the food chain.   
Biomass is a renewable energy source with great potentials due to the fact that trees plants and 
crops, manure and garbage could be used to get energy from. During combustion, the chemical 
energy stored in biomass is released as heat to produce steam for electricity production or 
providing heat to industries or domestically. Combustion of biomass in not the only way to 
produce energy. Biomass could convert to Methane gas, ethanol, and biodiesel. Crops as corn 
and sugar could be fermented to produce ethanol. Biodiesel is described as a fuel from left-overs 
of vegetable oils and animal fats that also could be used for transportation fuel. 
The most common biomass form is wood. Wood has been used for thousands of years as a 
heating and cooking method. Wood and wood wastes are used in about 80% by United States 
industry, electricity producers, and commercial business. Wood is used to produce steam or 
electricity saving money from companies that they don’t have to dispose their wastes products 
where at the same time reduce their electricity consumption. Converting wastes to energy is 
another form of biomass. Garbage often called municipal wastes such as paper, cardboard, food 
scraps, grass clippings, leaves, wood and leather products are used to produce energy. 
There are 86 waste-to-energy plants in the United States generating electricity or producing 
steam. Waste to energy power plants use incinerators to furnace the wastes at approximately 
1800-2000F.  It was estimated that in 2011 waste to energy power plants produced 14 billion 
kWh of electricity that is equivalent to energy for 1.3 million U.S households. Biogenic materials 
contributed at about 51% of the energy of municipal solid wastes that was burned in such power 
plants generating electricity. Apart from the electricity production from waste to energy power 
plants the beneficial contribution of such operations is the reduction of amount of material that 
buried in land fields. Indicatively 29 million tons of municipal solid wastes were burned in 2011 
reducing the volume of wastes by 87% in total. Operation of such power plants could be more 
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costly compared to conventional power plants operation using coal, hydropower or even nuclear 
power but the beneficial contribution to environment is enormous. 
Biogas is another form of energy that could be collected from anaerobic bacteria that live in 
landfills. Methane is a rich full gas with almost the same properties of natural gas that is 
commonly used for heating, cooking and producing electricity. Finally animal wastes could also 
be used to produce biogas in digesters 
 Usage of biomass though could also create positive and negative impact on the environment. For 
example burning wood in an open fireplace is very inefficient and produces pollution, whereas 
modern fireplaces and wood stoves are designed in such a way that the emission of harmful 
particles is very limited. Municipal wastes also could release chemical substances during 
combustion that are dangerous to people and the environment. Therefore advanced technology 
must be used to prevent release of harmful gases. An organization called Environmental 
Protection Agency, applies strict environmental guidelines for the operation of waste-to-energy 
power plants. The required temperature of operation for incinerators (1800-2000
o
F) is due to the 
reason that many complex chemical is such high temperatures break down to simpler and less 
harmful compounds that affect less the environment and people live by. 
Ethanol and biodiesel were used in the past from the first automobile and diesel engines. Due to 
domination of gasoline and lower cost, automotive industry has turned to gasoline engines. In 
2007 U.S government set an ambitious target for biofuels, using 36 billion gallons by the year 
2022. As a result of this legislation almost all gasoline currently sold in the U.S is containing 
some ethanol. The reason behind this target of the U.S government is that ethanol-gasoline 
mixtures are cleaner and have higher octane number than pure gasoline but on the other hand, 
have higher evaporative emissions from fuel tanks that contribute to the formation of ground-
level ozone and smog. This could be prevented if gasoline is further processed before blended 
with ethanol, while increasing the cost. Finally comparing the combustion of petroleum diesel to 
biodiesel we can mention that biodiesel produces less sulfur oxides, less particulate matter, less 
carbon monoxide, less unburned hydrocarbons but more nitrogen oxide. [1] 
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Environmental and socio-economic considerations for crop production to produce energy 
from biomass. 
 
At 1993 a report by the union of scientists involved with related subjects, suggested that biomass 
has the potential to provide significant amounts of electrical energy in the north-central U.S 
region that mainly was based on fossil fuels imported from other states. As expected during the 
years, consideration for renewable sources of energy was increasing since humans realized that 
natural resources were not infinite. It was a necessity to start using renewable energy sources, 
such as solar, wind, biomass and so on. Although as expected that would not be an easy task to 
accomplish. Usage of R.E.S and specifically biomass is hiding lots of socio-economic 
considerations since it is considered as a new form of energy. However, biofuels vary in 
environmental, economic and practical values.  
Severe concerns have been raised for municipal wastes for containing heavy metals and other 
toxins that could be released in the atmosphere during combustion. Crop Residues, Standing 
Forests that could also be used for production of energy also create waves of reaction. 
Environmental Benefits to consider from crop production to produce energy from biomass is the 
phenomenon of carbon storage. It was found that during combustion of wood and biofuels, 
atmospheric carbon is recycled, instead of converting fossil carbon into greenhouse gases. 
Furthermore wind and water are responsible for soil erosion. It was found that herbaceous 
perennial ground cover could prevent from erosion of soil. Furthermore grass that is grown 
during warm season contributes to soil building qualities. 
Finally water table along with water quality could be improved from long lasting herbaceous 
energy crops that could grow using less fertilizers and pesticides. This is a benefit for the nature 
since perennial grasses cover larger amount of ground and could be maintained better and 
quicker than woody crops. Wild life could use perennial grasses fields (used to grow bio-fuels) 
as habitat. There are three basic agricultural lands that could be used for biomass energy crops, 
highly erodible lands, Wetlands which have been drained and converted to agricultural uses and 
finally marginal agricultural land in selected areas. [2] 
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Electric power generation from biomass: The California experience 
 
Before 1980 two biomass power plants were in operation. Ten years later in 1990, more than 
900mW were produced from biomass fueled power plants capable to provide electricity to more 
than one million typical U.S households.  
U.S environmental protection agency claims that amounts of sulfur and nitrogen found in wood 
wastes or agricultural residues are about ten times less than those found in coal or petroleum. 
Due to the operation of such power plants there was an increase in demand of wood wastes from 
about 100.000 Bone Dry Tones (BDT), per year in 1981, to 7 million BDT per year in 1990. This 
had as a result the increase in demand for wood wastes but also serious concerns about forest fire 
hazards due to years of fire suppression and drought. Harvesting technologies though are in need 
of technological improvement in order to avoid removing valuable material from forest floors 
that will result to the erosion, soil compaction and nutrinent depletion. 
Handling of fuel and conversion of energy is a key factor for the sustainability of such a project. 
The need of transfer all the wood wastes within California region was mostly covered by trucks, 
that initially caused public reactions for traffic incur. Therefore logistic systems had to be re-
examined in order to minimize the problem. 
Generally biomass is used to produce energy due to a thermochemical process. We could say that 
1BDT of fuel, produces 1MWh of energy. Boiler efficiencies are about 17-22% depending upon 
the moisture of the feedstock. Ambient temperature and weather conditions could affect this 
efficiency and sometimes to increase the output of such fuels co-firing is essential.  
 
 
 
 
 
 
 
 
12 
 
Useful information obtained from California experience in terms of availability and cost. 
 
Although most of researches and business plans are based upon the availability of the fuel, for 
biomass power plants the condition is completely different. Equipment and techniques used to 
harvest and collect wood wastes and agricultural residues are still well undeveloped and this has 
an effect in cost. Furthermore combustion of such fuels has proved to be full of challenges 
always connected to a serious cost. Environmental control is the main factor that contributes to 
technology improvement for such fuel use. Fuel handling is also costly due to the specificity of 
such fuels. Operators and workers must have adequate training and knowledge that is also an 
economic factor to consider. 
Conclusively we can mention that we need to support the development of dedicated supply 
systems, support the improvement of equipment and technologies used in such projects, and 
develop better knowledge and understanding of the chemistry and physics associated with alkali 
accumulation. More importantly there is the need for categorization of different fuels according 
to their moisture content, fines, inert constituents, heat content, density and fuel-bound nitrogen 
and sulfur. Finally we have to mention the increase of ecological consciousness due to 
dependency on biofuels. [3] 
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Economics, policy and opportunities in terms of Biomass Co-firing 
 
Biomass could constitute a low cost fuel when available in wastes or by-products. Wood is 
considered to be the most commonly thought biomass product. Residues from forest products 
could be used to produce electric energy at a percentage of 3-5% for the U.S that could only have 
positive effect. Furthermore burning wood wastes with coal is considered to be the most 
economical new way of combustion. Several problems may occur during cofiring biomass for 
commercial use applications. Considerably high cost or as high as the investment’s capital, is a 
serious deterring factor for such applications along with the necessary modifications that will 
have to take place in order to modify the existing plant for usage of biomass and coal co-firing. 
Co-firing remains less expensive form of energy compared to “stand-alone” biomass projects, 
wind turbines or any other forms of renewable sources of energy.  Profitability of the project is 
always the most important factor to examine, apart from the ecological benefit.  
Cofiring as is considered Renewable-Green energy will perform in high standards within 
renewable energy market. Limited emissions will be a benefit for the project but also production 
of electricity to local region and customers will be beneficial too. Profit can also be made from 
governmental buyers giving also opportunities for research and development while limiting 
dangerous gas emissions.  
Although economic benefits are easily understood there are several other preventions to concern. 
If there is a positive effect of cofiring on the environment, if cofiring is considered as green 
energy, if co-firing leads to bigger or better biomass energy use, what implications arise for 
government and industry in terms of research and development and finally overall growth. 
Current usage of biomass is almost entirely from woods indicating cutting down of trees and 
forests. Furthermore there is an image, in fact true, that claims wood combustion as being dirty. 
It is well known to scientists and authorities that usage of wood help to lower greenhouse gases 
such as CO2.  
Although many people’s belief is that burning wood will have the same bad effect to the 
environment, therefore biomass energy requires further explanation as a greenhouse gas 
reduction measure, compared to other forms of renewable energy. What is important to 
understand is the absorption and emission of burnt bio-fuels from the nature and plants. [4] 
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The role of Biomass in electric power generation in the 21
st
 century. 
 
Governmental policies and technological factors will be the two main parameters in future use of 
biomass. There are several forms of biomass, although two of them are commonly used. Cofiring 
biomass with coal in industrial boilers and advanced direct combustion technologies. More 
sophisticated conversion and power technologies are: Gasification-combined cycles with hot-gas 
filters, advanced combustion turbines along with other innovative turbine cycles, hybrid 
biomass/natural gas combined systems and finally anaerobic digestion.  
United States federal government is changing policies helping to reduce drawbacks for biomass 
power by promoting the support for such applications. Department of Energy (DOE) has 
proposed attractive plans for five-year period programs for biomass energy, hopping to improve 
and support the agricultural community, converting farmlands to energy crop production units 
and also concentrate in efficiency of collection and transportation of biofuels to and from 
powerplants. As competition is increasing, it is very important for new powerplants to be 
competitive against conventional power plants, due to expensive electric power from biomass 
compared to conventional gas.  
Currently biomass plants are typically estimated on cost between 1500-2000$kWh, operating at a 
20-25% thermal efficiency (HHV), while natural gas-combined power plants typically cost $500-
$600/kWh, operating at 40-45% thermal efficiency whereas non – fuel O&M costs are about $ 
0.0005/kWh. This comparison is clearly showing the essential need for biomass power plants to 
reduce their operational cost in order to be competitive against gas-fired power plants.  
Clearly biomass is considered as a potentially promising, sustainable and renewable energy 
source. Although in order to maintain the increasing and demanding usage of such power plants 
it is very important for governmental bodies and local authorities to work closely in such a way 
to develop the required technologies, market infrastructure and policies that will be in favor of 
such projects. Countries with lack of coal and natural gas will have great potentials particularly 
in energy crops. [5] 
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The significance of planning, deliberation and fair decision-making on landscape issues for 
renewable schemes. 
 
Comparing various forms of renewable energy, we can observe various problems arising for 
different reasons. For example wind turbine installation projects have serious land-concerning 
problems in terms of social acceptance.  The same applies as well on other renewable sources of 
energy power plants specifically biomass. 
 
Acceptability and Institutional factors affecting acceptance: 
 Number of turbines (in the case of wind-turbines), preference of smaller units rather than 
tall ones (Socio-Psychological reasons). Contribution for a desirable solution from all 
participants. Planners – investors – authorities and stakeholders in must participate to 
obtain the feeling that the issue has been seriously taken under serious consideration. 
 The NIMBY effect that opposition will start only when the implementation of a wind 
park is ready to start. 
 Layout planning and energy policy (Mostly applies for wind turbines). 
 Collaborative planning and social-political conditions. 
  
Definition of NIMBY according to oxford dictionary: “An attitude ascribed to persons who 
object to the sitting of something they regard as detrimental or hazardous in their own 
neighborhood, while by implication raising no such objections to similar developments 
elsewhere”  
NIMBY is equally valid for almost all renewable energy facilities such as wind farms, solar 
power plants and biomass power plants. Several environmental risks can be associated with 
biomass and other renewable energy sources that may become significant in terms of 
comprehension during discussions about project proposals. This factor could explain the reason 
of different approach of such projects between planners and investors.  
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Open decision making and contribution from all participants involved in such project is crucial to 
ecological modernization. As ecological modernization we define: “the process of the 
incremental progressive modernization of society by sectoral macro-economic shifts, supported 
at the micro level by the application of new, clean technologies by individual firms and 
consumers”.  
Problems in decision making process and implementation of wind parks could be used as an 
example for other renewable power plants such as biomass. Risks associated with biomass are 
even more serious concerning local identity and landscape quality, but in a less visual way 
compared to wind power plants.  
Water consumption is an important factor for sustainability for biomass energy production along 
with reduced emissions compared to non-renewable resources such as fossil, fuel and 
phosphates. To achieve that a highly efficient recycling scheme with high standards of control 
emissions is essential. It is expected that decision making process concerning biomass power 
plants will create local conflict.  
However implementation of large scale projects for the benefit of regions rather than individual 
household projects will contribute to significant development of renewable energy sources. An 
example that could be used is the difference in perspective of solar systems when a large scale 
project is implemented rather than domestic small scale projects.  [6] 
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The NIMBY effect and its contribution to social acceptance of biomass projects. 
 
Renewable sources of energy facilities are widely considered as beneficial by the majority of the 
population. Although facilities providing these services, creating strong opposition from local 
residents. This is known as Not In My Back Yard (NIMBY) effect. It is a complex behavior and 
possibly the most important element creating “selfish” approach and raise opposition for local 
development. More into deep studies including “Bell et al. (2005)” have developed three 
possible explanations for the social gap between high level of public acceptability for wind 
powerplants and local opposition when a specific project is proposed for a region. 
 
Measuring the relevance of proximity and location 
It is quite interesting to explain this in terms of problems that local habitants may have to face 
while obtaining information about other projects on other areas, or in relation to their lack of 
decision making process, when they need to attempt influence towards local administrations.  
“Waren et al. (2005)” study report, that examined public perception for different distances of 
wind farm locations, showed that people who had to face an upcoming wind farm project were 
much more negative than people who already lived in an existing wind farm project area. People 
who lived five-to-ten km away from the proposed area of the wind farm were six times less 
opposed to the project than people living within the distance of five km of the proposed site.  
These results clearly show that habitants could create serious opposition for future projects as 
well as for existing sites. This is expected if we consider the effect of the planning and building 
of wind farms in terms of local-public acceptance.  
In other words local opposition to proposed wind farm reduces people’s motivation to express 
their support for wind farms in general. Therefore it is a factor that affects people’s perspective 
towards renewable sources of energy in general for the worst.  
  
 
 
18 
 
This explains the reason why people living further away from an existing wind farm are more 
opposed to it, since they lack of the experience of positive impacts whereas people living close to 
an existing site are particularly against it due to fact that the level of risk perception is related to 
the distance of the site. That is because Backyard is considered as a personal area. 
Protests majority is not required in order to against for a wind farm project. In reality the U.K 
planning system does not even provide a voting system for protesters and supporters. It was 
found, according to surveys that 20-25% of the population, has generally negative impression to 
wind farms and that in theory predicts that individuals involved in local protests, were already 
against on any wind farm project before even been proposed. [7] 
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Renewable energy innovation and their contribution to social acceptance 
 
Support schemes from several governments have been organized in order to support such 
policies. The range of success for these policies varies according to the country of the project 
implementation.  Furthermore, among renewable sources of energy, wind energy stands out with 
the most impressive rate of growth. In Germany, a country with the largest number of installed 
wind turbines worldwide, media has helped positively in terms of public acceptance. Debates on 
social acceptance are not new to energy sector; a good example for this case could be the 
controverting decision for nuclear power plants, nuclear waste storage facilities or hydropower 
dams. In the past decades and more specifically during the eighties, social acceptance policies 
have been largely neglected.  
Most of energy companies, authorities, and private local investors didn’t have to risk at the time 
due to high level of support for new technologies. Studies have showed that the visual effect is 
the most important factor for social acceptance. The explanation behind this approach is that 
extraction of fossil or nuclear energy is occurred below earth’s surface, and therefore it is 
invisible to everyday life of citizens.  
On the contrary, wind turbines and other renewable power plants are requiring large land spaces 
and sometimes close enough to where energy consumers live.  In other words customers feel 
threatened for their land possession and properties by such plants since visual impact is much 
more severe in these kinds of power plants. 
 
Community perspectives on fairness and trust 
As expected, different parts of the community are likely to be influenced by different decisions 
of justice, outcome fairness, and outcome favorably, and process fairness. Outcomes that could 
be considered as unfair could end up in protests damaged relationships and divided communities 
if decisions are made for the benefit of some sections of the local community at the expense of 
others. Trust is the most important element while processing perceives fairness. Human relations 
are based upon trust and therefore it is a key issue in all facility sitting issues that are always 
heavily loaded with risk components such as: Environmental, economic and social. Researches 
have showed that trust is fragile, as it is typically created slowly but can be destroyed rapidly. 
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Wind Power: Socio-Political acceptance 
 
Planning systems vary from country to country, although at the level of governmental 
administration, in several countries there is an approach towards top-down hierarchy about how 
the planning system must be formed. It is under examination whether or not a policy scheme 
could provide sufficient balance between territorial planning and room for open participation. 
 Two main features are examined in this paper related to wind power policy: “planning” and 
“sitting”. Trustworthiness between potential investors and authorities in terms of sustainability 
and support of financing instruments is also a problem that could arise. In other words, do 
potential investors trust the new energy policies for renewable sources of energy that will show 
commitment towards market acceptance, that is actually the end product, of the whole project? 
Social acceptance could also be increased when a plan of participating investors is developing 
motivations for further financial participation of a larger group of retail investors. Furthermore 
academic attention must be paid in terms of general questions concerning the social acceptance 
of renewable energy innovation. Finally acceptance could be expressed in various forms, such as 
attitudes, behavior and most importantly investments. 
 
Further research on social acceptance of renewable energy innovation 
 
A key challenge is to bridge the national and local gap, by gathering critical mass of acceptance 
in the political system to introduce effective renewable energy policies. Combine work on socio-
political acceptance with work on market acceptance, as it is the most under-researched part of 
this field so far. Finally factors determining acceptance of renewable energy innovation in the 
financial community should also be explored. Finally methodologies of social acceptance are a 
section of important exploration. [8] 
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Strategies that promote Biofuels. 
 
Public confusion towards wind energy development must be probably the most well-known 
subject examined when referring to renewable sources of energy.  Sitting conflicts around 
biomass projects are also well documented. European Union has set ambitious targets for 
biofuels claiming that by 2020 the 20% of the whole energy consumption will be covered from 
renewable energy sources.  
There is a large variety of production and possible consumption of biofuels, from various sources 
and production methods for feedstock. Different technologies for different applications serve a 
large range of end energy product which is electricity generation, heat and transport. Low energy 
density of feedstock has as a result the extensive use of space which is interacting with other 
forms of land use. Visible use of land is one of the most negative factors for social acceptance in 
renewable sources of energy, since people tend to correlate land use with food production.  
Furthermore transportation of bulky materials is required and that indicates regional coupling of 
production and use. This large variety and distribution of bioenergy makes terms such as “Bio-
Energy” or “Bio-Fuel” very difficult to understand to the wider public, whereas exposes 
bioenergy to various societal concerns, no matter how strongly evidences could be used to prove 
benefits from their use. 
Public knowledge concerning bioenergy as a source of energy is rather low, certainly much 
lower compared to wind and solar, its image is often formed by regional characteristics and the 
variance of media approach.  
Awareness in Sweden or Austria, countries with high biomass usage, is much better compared to 
other countries with limited or no biomass usage. There are also conflicts and impacts of a more 
regional character that require attention, such as possible negative consequences of energy, 
covering landscapes with crops, that could cause a problem for tourism and debates about the 
place of power plants that potentially might have impact on traffic and odors from burnt gases.  
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To improve the social acceptance of bioenergy project it is prerequisite to create specific 
strategies for specific applications, contexts, regions and understanding between stakeholders, 
users, neighbors, municipalities, farmers, developers, non-governmental organizations and 
generally all the people involved in such a project. 
 Factors to influence social acceptance of bioenergy production usage are also socio-technical 
configurations. Scaling of bioenergy use is also of great importance. Micro generation of 
electricity or heat in households, community size plants for local heating and finally “industrial 
type” plants for co-firing. 
 No matter if the project refers to large scale heat and electricity generation or production of 
biofuels for transport, public will implicate and affect in various ways. An example is 
comparison of micro generation using wood pellets to large biogas plants for electricity 
generation. Though, to understand these relationships we must also understand the software of 
bioenergy, services offered, ownership benefits and characteristics of management and 
operation.  
Certification schemes along with local authorities can contribute to the implementation of 
renewable sources of energy particularly for biofuels that will create sustainable environment of 
bioenergy use for future generations. Variety of current stakeholders and non-governmental 
organizations will improve activities at this level.  
Considered activities: At an early stage of implementation it is important to develop guidelines 
and framework conditions to insure sustainable projects, minimization of local negative effects, 
campaigns and guidelines for developers to create communication strategies in the planning 
process. [9] 
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Alternative Fuels for energy production. 
 
Alternative fuels are defined as all fuels, with the exception of the mineral oil products petrol and 
diesel that may contribute towards reducing emissions of air pollutants, greenhouse gases or the 
consumption of finite resources. As a general rule, these fuels can either be used in their pure 
form or blended with other fuels. 
Goals for the use of alternative fuels 
 Reducing gases that create global warming. 
 Reducing emissions harmful to the environment and to people’s health. 
 Decrease the dependency on mineral oil. 
 Improving the security of supply. 
 Preservation of supply with affordable fuels. 
 Creating conditions for innovation and employment. 
Current status and developments 
 Standardization of fuel quality and corresponding monitoring systems. 
 Increase for EU the blend ratio for biofuels from the current 5.75% to 10% by 2020. 
 Discussion of the origin of biomass, with regard to competition for resources. 
 Transition to use second generation biogenic fuels and domestic range of raw materials. 
 Conversion of production plants for alternative fuels, e.g. FT fuels on large scale. 
Economic Challenges 
 Ensuring planning security and viability for people involved with such projects. 
  Reducing of insufficiency caused from fuel market fluctuation. 
 Concentrate in production and use of second-generation fuels. 
 Achieving the transition to stand-alone profitability for the alternative fuels used. 
Technical Challenges 
 Cost reduction optimization of production processes, using innovative technologies 
particularly for second-generation fuels and also their transition to industrial use. 
 Utilization of existing technologies in conventional vehicles and engines. 
 Further development of long-term projects for use of alternative fuels. 
 Reliable fuel quality assurance emphasizing on verifiable standards. 
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Ecological and social Challenges 
 Development of common criteria and rules to evaluate and trade biogenic sources of 
energy on domestic but also international markets. 
 Establishment of sustainable limits for the use of biogenic resources. 
 More careful consideration of potential competition between the alternative uses for land 
areas, raw materials, foodstuffs, etc. 
 
Political challenges 
 Universal fuel strategies within a superordinate energy policy. 
 Implementation of mechanisms to reassure efficient use of scarce resources. 
 Efficient transport planning with aim to improve or maintain a sufficiently high and 
consistent level of mobility with low volume of traffic. 
 Creation of a framework for the use of alternative fuels and propulsion systems. 
 Practical implementation of the results derived from researches to policy makers and 
potential users. 
 Establishment of medium- and long term sustainable financing bodies. 
 Governmental support mechanisms to ensure support for biogenic sources of energy 
leading to the desired employment effects at a national level. 
 
Evaluation and Comparison 
 Usage of conventional fuels has to be assessed over comparable periods of time. 
 Appropriate considerations must be given in realistic development potentials. 
 Comparisons of specific fuel pathways must be based on a specific operating condition. 
 Attention must be given on: Cost, emissions, effects or impacts to other areas, raw 
materials, locations, time schedules and persons. 
 
Impact analysis of alternative fuels 
 The environmental benefit of fuels, particularly biofuels, must be assessed by taking the 
entire life cycle into consideration. 
 Climate impact analysis must include other relevant emissions, such as N20 and CH4, in 
addition to CO2. 
 Assumptions of theoretical framework, envelope boundaries and the underlying aim of 
the analysis are crucial for the result of the assessment. 
 Efficient use of alternative fuels should be assessed on a transectoral basis. 
 Reference of processes influence the results obtained. 
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Determination of Potential 
- Theoretical potential (Physically available biomass). 
- Technological potential (usable biomass-referring in time). 
- Economic potential (Economically usable potential – General framework). 
- Realizable potential (anticipated actual contribution-time reference). 
 
Costs associated with the use of alternative fuels 
 Biogenic fuel supply currently leads to higher cost in comparison to petrol and diesel. 
 Competitive prices for biogenic fuels, particularly for pure fuels, can only be achieved 
with the aid of governmental support. 
 Profitability of alternative fuels can only be assessed if only based on a specific 
operational and framework condition. 
 
Negative environmental effects on plant-based fuels 
 High land use. 
 Negative impact on biodiversity. 
 Increased exploitation of soil resources. 
 Contribution to elimination of the ozone layer through the release of N20. 
 Possible penetration of fertilizers onto water courses. 
 Release of toxic emissions during operation. 
 Possible conflicts with modern exhaust gas treatment systems. 
 
Incentives for the use of alternative fuels 
 Subsidisation of programmes. 
 Tax motivations (bonuses, penalties). 
 Reduction of operational and administrative costs. 
 Advantages for users (inner city toll, accesses restrictions, road changes). 
 Quality specifications for tendering subcontractors. 
 Setup of environmental goals. 
 Minimization of economic risks. 
 Compliance with health and safety regulations. 
 
 
26 
 
Alternative Fuels, Teaching and Learning Materials. 
Alternative fuels are defined as all fuels, with the exception of the mineral oil products petrol and 
diesel that may contribute towards reducing emissions of air pollutants, greenhouse gases or the 
consumption of finite resources.  
Reasons for usage of such Materials 
 Reducing the discharge of gases with global warming potential. 
 Reducing emissions that are harmful to the environment and to people’s health.  
 Decreasing the dependency on mineral oil. 
 Improving the security of supply.  
 Safeguarding the supply of “affordable” fuels.  
 Introducing additional potentials for innovation and employment. 
 
Properties of alternative fuels 
Petrol fuels 
Ambient conditions 
1.013 bar und 293 K 
Density 
kg/l 
Calorific value Hu 
MJ/kg        MJ/l 
Octane number  
RON 
C content 
% m/m 
Diesel 0.815 – 0.855 42.5         35.36 >45 86 
Rapeseed Oil
 
0.914 – 0.922 37.4         34.41 37-38 77.5 
FAME from Rapeseed 0.875 -  0.900 37.4         32.91 >39 77.1 
BtL – Diesel Light 0.77 43.9         33.8 94 85 
BtL – Kerosane 0.76 43.7         33.2 79 85 
GtL - Diesel 0.78 43.7         34.1 73 85 
Sources: Kolker_2004, IE_11/2005, TAT_04/2006 SeyfriedF 
Petrol fuels 
Ambient conditions 
1.013 bar und 293 K 
Density 
kg/l 
Calorific value Hu 
MJ/kg        MJ/l 
Octane number  
RON 
C content 
% m/m 
Petrol 0.746 43.5        32.45 >95 87 
Natural gas
1 
8.10E-04 45.21      3.66E-02 120 – 130 71.9 
Biogas
1
 7.20E-04  50.0        3.66E-02 130 72 
LPG  0.503 46           23.15 103 – 111 82 
1
 Average value 
Sources: KolkeR_2004, BöhmerT_1999  
[10] 
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Social acceptance for Biomass projects. 
 
Social acceptance globally has to face the same adversities 
 Participatory Exercises, Financial engagement, Open houses, Site tours. 
 Encouraging people involved, to invest in new technologies. 
 Governmental or municipal authorities to provide written evidence of support. 
 Subjects related to society or community: (Archaeological resource impact assessment, 
Heritage research permit, Surveys of property lines). 
 Moving forward with gaining social acceptance of CHP/Biomass project. 
Although researches are showing progress of such forms of energy for the following years, yet 
there are social barriers to fall behind in the progress. The most important barrier for the solution 
of this problem is the insufficient or most of the times not clear consultation or guidelines for 
such projects. As mentioned in other examined papers, common factors related to social and 
psychological issues are significant for the social acceptance such as historical heritage of the 
area, approach of the stakeholders, contribution of the local society in terms of growth and 
finally open-minded approach for both sides in terms of trust.  
The correlation between college education and university education is also examined, in terms of 
acceptance, showing that those with college education consider more important to provide jobs 
in the community and minimizing electricity costs than those holding a University degree. 
Concerning the most appropriate method in terms of public acceptance, the research showed that 
the most effective way for the company to disseminate information to the public is “Public 
meetings”, followed by other methods such as, phone calls, mail surveys, personal meetings, 
newspaper advertisements. On the other hand the most preferred method of providing feedback 
to companies is the use of internet and other media sources followed by methods such as, phone 
calls, letters, conversations etc. 
As a conclusion we can sum up by mentioning the fact that legally a low level of public 
consultation is required, although it is the most important method for the achievement of the 
target and that can be achieved only if the public gets early contact for such projects, been 
provided with relevant information, abide by laws, the company responsible for the project must 
provide a trustworthy image, stating the environmental benefits and always be prepared for 
interactive conversation using. [12] 
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Social acceptance of renewable energy 
 
Socio-Political Acceptance 
   Acceptance of places and technologies by: 
   The public, stakeholders and policy makers  
 
 
 
 
The triangle of S.A of renewable energy innovation. (Wüstenhagen et.al, 2007) 
Community acceptance by:     Market acceptance 
Procedural justice, Trust and               Consumers, Investors and Intra-Firms 
Distributional justice 
 
 
 
1) Sites of installation of facilities express 
the NIMBY phenomenon. Supported as long 
as the development of the renewable energy 
does not threaten the local and personal 
intents. 
2) Good support of the project in a general 
way, when confronted with a proposal for a 
project social acceptance falls heavily. The 
excuse is falling into concerns for proper 
functioning of the plant. 
3) Introduction of compensatory measures. 
 
Can also be translated as “Adoption and 
Implementation of Innovation by the 
market” 
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Fluctuation in social acceptance is highly bonded with selfish behaviors trying to defend 
their “backyard” with no regard to society in general. Public health and impacts on wildlife, 
increased traffic, visual impact (chimneys in case of biomass power plants) and also negative 
effect on cultural and archaeological heritage of the area have as result the hesitation of people to 
accept new - renewable energy sources. To avoid public oppositions when a site is selected for 
the development of a project it is important to ensure full consultation in advance with the 
citizens, mayors, planners and all other stakeholders. When the local community feels threatened 
from proposed project mistrust is developed and usually projects are postponed. 
 
Community acceptance for biomass. 
Production of energy from biomass is not commonly accepted or understood at local level. In 
fact biomass power plants are considered as threats to local communities, rather than benefit for 
the community and the environment. 
Studies concerning social acceptance in the past showed clearly that factors affecting the 
acceptance for wind turbines was different blade sizes and sites of location, i.e.: Few large 
turbines were more easily accepted rather than wind farms with many small turbines. Different 
places or countries showed different concerns for the same application, for example wind 
turbines in France have a visual effect in social acceptance whereas in Germany they focus on 
more technical aspects such as soil properties. Therefore specific examination according to the 
place must take place. Five main factors could affect the social acceptance of bioenergy, such as 
lack of specific information, political uncertainty, and sustainability of bioenergy, diversity of 
the supply chain and finally competition of new industries. 
Basic Criteria for procedural justice. 
 Equal treatment. 
 Presence of complete and correct information. 
 Ability to retract initial decisions. 
 Participation of all stakeholders in the decision-making process. 
 Compliance with basic moral and ethical values. 
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Effects of Bioenergy plants 
 
 
Dimension Benefits 
Social Aspects - Increased Standard of Living 
o Environmental, Health, Education 
- Social adherence and constancy 
o Migration effects (decreasing rural depopulation), Regional Development, 
Rural Diversification 
Macro Level - Security of supply / risk diversification 
- Regional growth 
- Reduced regional trade balance 
- Export potential 
Supply Side - Increased productivity 
- Enhanced competiveness 
- Labor and population mobility 
- Improved infrastructure 
Demand Side - Employment 
- Income and wealth creation 
- Induced investment 
- Support of related industries 
Source: Domac et.al,2005 
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Local factors that affect the acceptability of new energy projects 
Factors Related to Local Context Example 
Political Factors 
Power of local government. Influence of decisions of local government 
on the project. 
Policies for urban planning 
and financial. 
Involvement in new energy. 
Influence of local policies concerning urban 
planning and financial involvement in new 
energy on the project. 
Impacts on the local 
environment. 
Impact on the project on local environment 
influencing the societal acceptance. 
Influence of individual local 
public figures. 
Personal influence of public figures on the 
(acceptance) of the project. 
Socio-Economic 
Factors 
Availability and perception 
of natural resources. 
Stakeholder confidence in feasibility of 
project due to (perception of) availability of 
sufficient resources on the location. 
Attitude to “foreign” (Non-
local) investors. 
Stakeholder confidence in external (non-
local) project partners influences their 
acceptance of the whole project. 
Importance of local energy 
independence. 
Usefulness of arguments supporting project 
visions based on willingness to become 
locally energy independent and to insure 
local security of supply. 
Interest in employment 
opportunities and presence 
of local economic 
development policies and 
programs. 
Social and economic support available for 
projects from stakeholders that support 
development of employability locally. 
Availability of local 
competence and 
infrastructures. 
Existence of local competence and 
infrastructures influences the support of 
stakeholders for the project 
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Factors Related to Local Context Example 
Cultural Factors 
Trust in local institutions. Stakeholders trust in local 
project partners and 
institutions. 
Tradition of top-down vs bottom-up 
movements. 
Project partners ability to 
mobilize resources locally 
from the top-down of from the 
bottom-up 
Historical experiences. Local experiences with the 
location / technology / initiator 
or other aspects on the project. 
Geographical factors 
Climate. Natural endowments and 
demands for energy due to 
temperature, wind etc. 
Availability of suitable locations. Possibilities and problems 
encountered in the location of 
the project. 
Resources: (ECN, 2008) 
[13] 
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Reconsidering public attitudes and public acceptance of renewable energy technologies: A 
critical review. 
 
It is a commitment to reduce carbon emissions by 60% until 2050. Therefore in order to visualize 
public attitudes towards acceptance of new technologies it is important to categorize the results 
from the analysis according to:  
 Personal (Age, Gender, Class, and Income) 
 Social or psychological (knowledge and direct experience, environmental and political 
beliefs, place attachment).  
 Contextual (Technology type and scale, institutional structure).  
 
Elder respondents show opposition as women were more supportive than men. Although 
awareness showed that men were better informed. Social class also proved to be a factor 
affecting these results. Political beliefs are correlated with social acceptance of different “green” 
technologies. For example, conservatives by 37% supported nuclear power, while labors were by 
12% supportive and liberals by 14%.  
 
Three different classification scales of implementation of renewable energy technology are used.  
 Micro (Single building or household level). 
 Meso (Local-Community town level) 
 Macro (Large scale power plants).  
Interdisciplinary research must use innovative qualitative and quantitative social research 
methods, with greater emphasis upon the symbolic, affective and socially-constructed nature of 
beliefs about renewable energy technologies. [14] 
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Social acceptance of alternative and mixed biomass pellets. 
Acceptance towards biomass pellets relies upon four basic factors: 
 Existing predictions on future trends. 
 Reactions on fluctuating oil and gas prices. 
 Confidence in the technology and availability of alternative pellets. 
 Status of ethical discussion. 
In order to estimate and understand the condition and the impact of social acceptance towards 
biomass pellets a survey has to be conducted. Availability is an essential factor for confidence in 
such form of energy. Sustainability though for such applications is much more important. Factors 
affecting social acceptance towards pellets are: negative effects of dust to surrounding flora and 
fauna, landscape and agricultural changes, negative effect on property prices, low benefits to 
local community compared to associated social environmental costs, competition to food 
production.  Previous and ongoing projects could be used to examine factors such as health 
related issues, emissions and health hazards, close proximity to local residents, increase of traffic 
movement and noise. Furthermore technology related aspects from previous or ongoing projects 
revealed low confidence in combustion technology used for energy production from biomass 
pellets. 
Social acceptance of the energetic utilization of biomass 
Several investigations proved existence of regional differences regarding the social acceptance of 
biomass use for energy production. 
Country Problems 
Sweden, Denmark, Finland  Low confidence in technology 
 Concerns about sustainability (Nutrition 
losses, negative impact on landscape) 
Austria, Germany  Uncertainty about legal framework 
 Negative impact on landscape 
Italy, Spain, Greece  Lack of Information and knowledge 
 Concerns about health issues 
 
On the other hand Scandinavian countries such as Sweden, Denmark and Finland with long 
tradition in use of such forms of energy have other concerns such as competition with food 
production, competition with traditional wood working industries, nutrition losses in forests, 
visual effect of ruining the landscape. 
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Fuel quality and combustion technology 
Results from investigations showed that agricultural biomass is considered as difficult to handle. 
This means that concerns regarding the safety and technical development of available 
combustion systems for alternative and mixed biofuels still exist: 
 High cost of maintenance requirements and limited service life. 
 Unawareness of legal conditions, lack of clarity regarding subsidies standardization. 
 Limited experience of combustion behavior and limited technology. 
 
Economic effects  
People are unaware in terms of prices of biomass compared to fossil fuel and think that prices of 
these two fuels are identical. Since biomass along with other R.E.S utilization could be described 
as potentially upgrading, there are regions that could be improved concerning biomass pellets: 
 Communicative and interactional behavior is essential. 
 Improvement of technology systems used for combustion of such fuels. 
 Improve the legal framework and provision of subsidies. 
Making people realize the importance of the whole project is the key to success. Existing 
projects could be used for demonstration while making people to realize that projects could 
contribute positively to their communities. This is a way to increase awareness but also potential 
acceptability for alternative pellets. Although crucial is the need for an adequate legal framework 
for implementing case studies and demonstration plants. The best way to increase the use of 
alternative biomass for energy production as well as social acceptance is to strengthen and 
upgrade the required technologies and publish “best practice examples” while improving the 
knowledge required from public for such projects. Legislative authorities are required to 
establish an appropriate legal framework to enable the implementation of best practice examples. 
There is a conflict concerning the cost between fossil and biomass fuel prices. Most critical 
aspect is the confidence and the availability of adequate combustion systems for the utilization of 
alternative pellets. Availability as well as sustainability of raw materials is of high concern. 
Consumers think that utilization of biomass is quite acceptable as long as they do not have to live 
close to a big plant. Alternative biomass for combustion purpose is only rarely a subject of 
ethical objection. [15] 
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Factors influencing the societal acceptance of new, renewable and energy efficiency 
technologies: Meta-Analysis of recent European projects. 
 
Technology transfer is actually the dissemination of technological experience from countries of 
higher to countries with lower level. The intrusion of new technologies in society and culture of 
a country will help to become more popular. New contexts create new problems for technology 
deployment, but they also give the chance to new innovative solutions. A database was created in 
the form of previous projects from different parts of Europe dealing with different technologies. 
 
Understanding societal acceptance of new energy projects in their context 
Researches trying to define public acceptance, using public opinion surveys while some others 
may focus on acceptance by specific social groups, but hardly any studies aim to understand 
societal acceptance in the wide spectrum of people that represent the social life in which new 
energy technologies are developed and applied. Social acceptance cannot be reduced to the 
characteristics of the technology, or to characteristics of the social groups who accept it or fail to 
do so.  
Technical projects may have a positive contribution to relevant social groups or other features of 
applications that contribute during the procedure. Referring to historical, cultural, institutional, 
social, economic, material and geographical settings that surround the area, they are factors that 
form the technology at a local and national level. It was indicated that in certain national and 
local contexts, renewable energy technologies have been “in the making” for decades. Feedback 
from industry expertise, along with positive experiences could be used to promote and upgrade 
the development of new energies. The development of technology is essential to keep up with 
cultural appropriate institutions. 
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Factors that influence the appearance of societal acceptance of energy innovations. 
 
It is possible that projects of similar technical designs could have completely different results in 
terms of social acceptance, thus different influence upon the technological and economic success 
of the whole project. Reason for this fluctuation of public understanding and acceptance vary due 
to various technologies specificities. Finally acceptance involves different approach from 
stakeholders as well as activities to support their intentions. 
 
 
 
 Key Problems and Uncertainties 
Household 
energy efficiency 
High public awareness and participation needed; Existing public acceptance high but 
understanding low; Small scale investments; High transition costs; Competing 
technologies  
Solar Energy Costs; Difficulty of developing economies of scale; Importance of user perceptions; 
Lack of trust in reliability and quality; Insufficient technical experience in 
installation firms; Problems in access to grid connections. 
Bioenergy Siting issues; Management of the economics and social and environmental impacts 
of input logistics; Variable level of public awareness and understanding in different 
regions; Concerns about environmental and other local impacts 
Wind Power Siting issues; Land-use intensity; Local costs and benefits and their equitable 
distribution; Diverging views of landscape preservation; Concerns about 
environmental and other local impacts; Problems in access to grid connections 
Hydrogen Managing public expectations; Management of risks; Sitting of distribution 
infrastructure 
CO2 Capture and 
Storage 
Low public awareness and understanding; Immature technology; Pereceptiontha 
companies are involved in order to improve image; NGO resistance on issues of 
principle; Storage and safety issues emerging? 
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Factors pertaining to the national and local context 
Political and policy issues 
 Types of government policies on new energy technologies and related topics. 
 Stability of national policy. 
 Policy culture and administrative procedures. 
 Distribution of power (national and local level). 
 
Socio-economic and infrastructural factors 
 Availability and perception of natural resources. 
 Interest in employment opportunities and regional economic development. 
 Perception of foreign investment. 
 Importance of energy Independence. 
 Energy prices; Technology and other input prices, costs. 
 Competing technologies and industries. 
 
Cultural Factors 
 Trust in institutions. 
 Tradition to top-down vs. Bottom-up initiatives. 
 Environmental awareness. 
 Historical experiences. 
 Attitudes to new technology. 
 
Geographical Factors 
 Climate. 
 Availability of suitable locations. 
 
Different regions accept differently investments from other countries or economic centers. At 
some projects, foreign investments was a sign of progress, whereas at others were viewed with 
suspicion. Different technologies used in such projects, could have various perception in terms of 
acceptance either positive or negative according to historical experiences among the local 
population. Different behaviors to new technologies can also influence the acceptability of a 
project. Pioneering could easily accepted and supported form some regions whereas to some 
others could participate a serious drawback. Finally geographic factors such as climate and 
weather conditions, influence the type of project that could be accepted in different locations.  
Availability of suitable locations for specific projects is a key factor according to the 
geographical position for both national and local level. 
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Questions requiring reflection at different stages of the project 
Questions to be answered at the design stage Question to be answered during implementation 
How does the project interact with the local context 
(or alternative contexts considered): 
 What kind of external affects does it 
involve; does it require user adaptation 
 In which ways might it benefit or harm the 
local context (physical, economic, social or 
symbolic) and how equitability is the 
benefits and risks distributed? 
 What synergies or competition may the 
project involve with other ongoing 
developments 
 How does it relate historical experiences 
and existing competences of those present 
in the local context? 
 
 
Who  are potential partners and stakeholders of the 
project on the local, national and international 
level: 
 Whose resources could be important for the 
project:  who might be important 
“bridges”, champions or multipliers? 
 Who might the project influence and who 
might exert an influence in it? 
 How does the project relate to stakeholders 
interests and concerns? 
 
 
How will stakeholders be involved and their 
concerns addressed: 
 How will stakeholders be informed about 
the project and how will its vision be 
communicated? 
 How will information about stakeholders 
concerns be collected 
 How early can stakeholders be involved in 
the project and what aspects of the project 
design could they influence? 
 How will stakeholder involvement be 
integrated in the time frame of the project? 
How are communications managed on an ongoing 
basis: 
 How does the project keep “in touch” with 
its stakeholders (formal and informal 
channels?) 
 Do new stakeholders emerge as the project 
evolves? 
 How can stakeholders monitor the progress 
of the project and the unfolding of its 
impacts 
 
How is competence developed during the project? 
 In what ways can stakeholders interact with 
the project as it unfolds? 
 What competences are needed for making 
use of local resources and how do such 
competences develop? 
 Is there evidence of mutual learning and 
adaption? 
 
How  does the project d4eal with issues tha arise 
during the project: 
 Issues of representation and division of 
responsibilities and powers? 
 Resolving potential conflicts among 
different stakeholders interests? 
 Dividing attention between stakeholder 
management and other aspects of project 
management (technical, operation, market, 
financial, etc) 
 
When and how should be project  “take stock” and 
reflect on achievements and remaining problems: 
 Evaluation and milestones? 
 Opportunities for modifying the project 
according to lessons learned? 
 
[16] 
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Hungarian example 
 
Attitude of the society plays crucial role for the improvement and implementation of biomass 
energy and other sources of renewable energy as already stated in several surveys. 
To get the first impression of society and local acceptance in such forms of energy, questionnaire 
surveys on public acceptance are essential. Secondly data collection from local authorities is 
required. During the first survey that a questionnaire has to be completed, designated target 
groups were used to in order to obtain an image of social background on renewable sources 
utilization. General knowledge of alternative sources was also examined, along with innovative 
attitude acceptance of willingness.  
Land occupation and usage is mainly the initial problem arising for such forms of energy due to 
comparison with possible food growth. Morphology of land fields is also a significant factor. 
General knowledge for other forms of renewable sources is essential in terms of acceptance 
within the local society. Educational level is also one of the most important parameters to 
examine. Conclusions that we can obtain from this paper is that society takes biomass energy 
into consideration and that its importance and responsibility is gradually increasing. Knowledge 
and environmental friendly approach of inhabitants are very important in terms of social 
acceptance of implementation of such projects. [17] 
 
 
 
 
 
 
 
 
 
 
  -41- 
Acceptance of bio- refinery projects. 
 
Usually most of surveys are based upon standardized questionnaires. Perhaps the most surprising 
factor concerning motives that could affect positively customers to buy bio plastic products is 
reasons of health. Consumers even if they are willing to pay for a biomass-derived product, the 
premium will have to be low or in a competitive price. 
The increased need for heat and electricity, offers according to respondents, many advantages. 
Sustainability of supply, growth of working places and reduction of GHG emissions and 
opportunities for social and economic benefits in rural areas are some of the main aspects. 
Biomass range requires policies to ensure sustainability along with prerequisite policies in order 
to replace the use of fossil fuel in a long term basis. As already mentioned from several surveys, 
a major drawback is the extended land use for power plants as well as the negative impact in 
food availability. Rural areas could benefit from the existence of bio-refineries in terms of 
employment and of course environmentally. Job opportunities are vital for areas with limited 
employment orientation and the existence of a bio-refinery could contribute to job creation in the 
agricultural sector.  
 
Political Legitimacy of bio-refineries 
Comparing theory against field obtained results it was found that many speculations predicted by 
the theory do indeed appear in reality and seem to imply to bio-refinery applications. The term 
Socio-Political legitimacy is used to express the public acceptance, whereas the term cognitive 
legitimacy determines the perception and understanding of local communities and public in 
general. 
An innovative approach must use methods of persuasion and influence to overcome the 
skepticism and resistance, working to improve legitimacy creating a regulatory space for policy 
makers to develop mechanisms for green development. 
Understanding is enhanced via the open gathering and spreading of information on the technical 
benefits and compromises of advanced bioenergy concepts in key areas such as land utilization, 
energy carrier and chemical lifecycle performance. Key to success is the appropriate presentation 
to various ranges of social stakeholders. 
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Acceptance could be improved developing common and transparent strategies for better 
understanding of the technical complexity, and the potential trade-offs or radicalism in the 
“difficult” areas such as GMO’s. Areas where issues are already present in biomass feedstock 
distribution, where associated products such as food/feed or pharmaceuticals may be affected 
and evaluated as advantageously prioritized. 
 
Implications of renewable policy forestry policy and agricultural policy for bio-refinery 
Policies on rural development may have only a few sections or lines referring to renewable 
energy. However these policies remain very important for future creation of favorable conditions 
for the implementation of concept bio-refinery projects. Bio-refinery technologies are relative 
new and immature, this might be a drawback for greater exploitation but also offers tremendous 
opportunities for research and breakthrough innovations. It becomes complicated when it comes 
down to specific policies and thus policies and legal frames to clarify such conditions must be 
developed. 
 
Market Development and Access 
Market development and market access is maybe the most underdeveloped part of renewable 
sources of energy. Lack of market breakthrough of new technologies, absence of logistic 
systems, unproven business models, high investment costs, unclarified policies and legislations, 
limited public acceptance are few of the main subjects that need to be examined. It is commonly 
thought that investments for bio-based power plants are highly priced compared to conventional 
power plants and that sometime is enough for suspension of a project. Long term basis of 
Research and Development as well as a common Euro-Based policy framework is essential to 
deal with arising problems from bio-refineries and in general renewable sources of energy in 
order to develop a competitive bio-based economy. 
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Identification, classification and mapping of existing and future E.U bio-refineries. 
 
Western Europe has the lead of bio-refinery research and development projects, followed by 
Northern Europe giving the impression that the energetic use of biomass will dominate as a mean 
for power generation in the future years. 
More than half of the identified bio-refineries are relatively small scale plants, with a capacity of 
less than 50k tones feedstock processed per year. This illustrates the early development stage of 
bio-refinery facilities and also indicates that most of these plants are not yet operating in a 
commercial basis. Several large scale bio-refinery plants, with a capacity of more than 500k 
tones per year to several thousands of k-tones per plant per year, have been identified. All of the 
bio-refineries are based on existing processing facilities in rural or industrial areas 
European Union has sufficient stock of biomass in order to set ambitious targets for energy 
production from bio-based products. The improvement and future potentials of bio-refineries 
could not be estimated with the available data in a reliable way. Nevertheless positive potentials 
in economic and ecological terms are indicated, in particular when considering production and 
processing of bio-products.  
Unfortunately there is limited research and development of bio-refineries in Western European 
countries that according to researches seem to have high potentials for bio-refinery projects 
according to their feedstock availability. Furthermore it is important to mention that there is no 
specific target concerning bio-based products standards from the European Union. Utilization of 
Lignin is a very important tool for technical and economic improvement of advanced bio-
refineries and also a factor to realize the possible economic and ecological benefits along with 
the expected implementations of biofuel production from lignocellulose. Stimulation of research 
and development is essential on lignin processing to upgrade and develop new techniques and 
applications for lignin and lignin-derived products.  
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Prospects for further demonstration 
Four different types of bio-refineries were examined. 
Whole crop bio-refinery: High feedstock expenses are expected for crops but straw that 
currently is unutilized will help to reduce the cost. 
Lignocellulosic Bio-refinery: It is currently unpopular. Research and development is essential 
to promote such bio-refineries that will allow growing. Low feedstock costs are expected for 
biomass that is currently found on fields and forest. 
Green Bio-refinery: Low capital cost and low feedstock costs due to high availability from 
grass on the Western Europe. 
SynGas Bio-refinery: It has the potentials for full scale development and operation. Limited 
technological improvement is expected. In terms of operation and costs, high capital costs are 
expected but feedstock cost will remain low due to biomass. Western Europe has high 
availability of straw and wood whereas N. Europe has great resources of wood. Finally Western 
Europe is considered to have the best prospects for bio-refinery development. [18] 
 
Key features to improve social acceptance: 
 Transparent legislative frameworks to ease permissions from governmental bodies to help 
the operation of biomass energy plants are essential. Techniques to minimize the cost and 
time consumption to get licensing according to the size process, tech-feedstock, should be 
improved and simplified. 
 Creation of commonly accepted environmental standards. Threshold values for different 
substances emitted in the air during the plant operation should be defined in a clean and 
realistic way that would imply within Europe’s legislation commonly accepted from all 
the participant countries. 
 Location selection must be according to high probability and availability of feedstock 
resources within on acceptable transporting distance. Reassurance of purchase of energy 
from end customers in a long lasting and good price contracts. 
 Politicians must contribute to social acceptance of biomass. (Public relation campaigns). 
Mentioning the benefits of green energy and “clean” biowastes for reduction of 
greenhouse effect whenever possible. 
 Local authorities should be convinced from the benefits associated with biomass for 
regional growth. Long term-basis environmental benefits, improvement of technologies, 
competitive market of renewable sources of energy should be pointed out. 
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UK surveys finds public largely unaware of CCS (Carbon Capture and Storage) 
According to a three year research that took place in Britain, British public was found to be 
seriously unaware of both technological and the role of low-carbon society in terms of CCS 
(Carbon Capture and Storage ) in spite of UK governments extensive efforts to transform the 
country's energy infrastructure. Leader of the research program was the UK energy research 
council, along with Cardiff University in a national level. A sample of 2442 persons was taken 
aiming to identify people’s thoughts about the future of energy. Almost three quarters of 
respondents were concerned about climate change and other similar problems with the same 
portion of the respondents were supportive towards renewable sources of energy for electricity 
generation. Nearly eighty per cent claimed that usage of fossil fuels must be reduced and finally 
the same percentage felt worried about UK’s increasing dependency on fuel imports. Clearly 
British public feeling is to decarbonize, reduce energy usage and switch to renewable sources of 
energy although how to execute these changes, remains a weak point. Despite the fact that UK 
has being amongst the EU’s leaders on the field, with facilities such as the UKCCS Research 
Centre and the Government’s plans to transform the country’s energy usage nearly half of the 
survey’s respondents had never heard of CCS. UK Government’s climate advisers claim that 
CCS is the key pathway toward cutting CO2 emissions while fossil fuels will continue to be used 
for the next few decades.  "Our research has shown clearly that people are more likely to accept 
changes that show signs of commitment to their underlying values, such as energy system 
components that are clean, efficient, fair and safe. The public is also keen for policymakers to 
clarify how current changes to the energy system fit with longer-term plans, and to develop an 
intelligible and coherent strategy for this," said leader of the research team, Professor Nick 
Pidgeon. This was the first study to look at public values and acceptability to transforming the 
UK energy system and the results show a clear need for more on-ground engagement. To express 
and evaluate the lack of public awareness and understanding of CCS, Belona has produced 
guidelines on public support for CCS. Involving a wide variety of stakeholders, from NGOs and 
labor unions to government and scientists in such a way to ensuring higher credibility is a key 
amongst recommendations. Finally the public must incorporate into decision making processes 
from early planning stages. Trust, transparency, sharing of knowledge, active communication 
and consideration of anyone’s perspective are the underpinnings of effective communication 
work. [19] 
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Energy from biomass- Do non-Technical barriers prevent an increased use? 
 
Problems connected with such failures are difficulties with funding, financing and insuring. 
Complex administrative conditions, organizational difficulties, lack of knowledge and adequate 
flow of information, insufficient perception and acceptance. 
If not lead to delays or even failure to the initial project they can have dramatic impact on the 
overall cost and the conditions under which financing is available. Time delays due to 
complexity of biomass power plants are usually resulting more time needed translated to money. 
Absence of competency has a result of high financial demands and therefore most of the times 
financial support is essential for the competition of the project. 
Fluctuations of energy and biomass market that could have a lower economic efficiency, could 
contribute to additional commercial risks for owners and stakeholders, operators and financiers 
of such power plants. These economic uncertainties along with market fluctuations and the 
higher cost of energy production from biomass, compared to fossil fuels, create serious problems 
and hesitations for investments. Therefore it is of high importance the introduction of a long 
lasting market program that will work for the provision of biomass energy. Financing such a 
program with sufficient layout and also high probability and availability for a sufficient period of 
time must be available to overcome such hesitations. Funds that are required for such projects 
should be provided from governmental bodies to promote and support green energy.  
The biggest barrier to overcome in such projects is apart from initial funding, where banks and 
private financers have insufficient knowledge about energy plants, is the taxation system and low 
confidence is green energy production. Governmental funding and support is essential to support 
such projects. Legislation and investment assessment studies are needed to find out which 
support strategies are most suitable in order to maximize the benefits on the economics, the 
environmental and on the employment sector, especially in rural areas. It is very important to 
avoid unnecessary and focus on sufficient funding and on the other hand create a frame for 
permanent support preventing waste of public money.  
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Administrative challenges and permissions that are required are the following: 
 Technical process of such projects. 
 Long term operation of the plant. 
 Emissions of various substances released on the atmosphere 
 Variety of biomass as feed stock (Wood, Straw, Organic Wastes) 
 Further use of by-products. 
Biomass can be obstructed by: 
 Absence of a clear legislative framework that is unclear and without specific guidelines. 
 Frameworks for similar technologies that do not apply for biomass energy projects. 
Organizational challenges due to participation of various factors.  
 Funding institutions. 
 Private financers. 
 Insurance Companies. 
 Administrative and local authorities. 
 Planning officers, manufacturers, engineering construction companies. 
 Plant owners and operators. 
 Feedstock producers, traders and suppliers. 
 Customers accepting to pay higher prices. 
 Public affected by the plant. 
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Perceptual Challenges 
Generally renewable energies are more easily accepted by the public at present compared to the 
past acceptance. People with limited knowledge about biomass energy have heard or think of 
negative experiences such as small woodstoves or open fire places operating at low efficiency 
and with bad odors. People’s concerns usually concentrate in matters like, techniques used of 
biomass to convert in energy are old-fashioned and low efficient and are mainly used to process 
steam and heat. Energy from biomass is less convenient than from other renewable energy 
sources. Availability and supply of biomass feedstock is complicated and difficult. In order to 
avoid all these misunderstanding that may affect the whole project, an adequate presentation of 
background, benefits and potentials of biomass is essential in an objective and fair way. Points 
that have to be made out are the reduction of dangerous greenhouse gas emissions, the creation 
of new job opportunities, especially in rural areas, the benefit of productive usage of abandoned 
land, the increase in value of organic residues and bio-wastes and finally the financial 
contribution and attractiveness for countryside.  Finally it is very important to emphasize all the 
benefits that will lead to much better understanding and more positive behavior in terms of social 
acceptance. That will lead to a stronger promotional support from the public and hopefully will 
introduce better financial support and more competitive “market” for renewable sources of 
energy. 
Realization of local authorities and public implicated by the plant 
Individual acceptance of public could change if people are confronted with such a plant in their 
area. Renewable sources of energy are popular but in the case of NIMBY the condition changes 
dramatically. Factors to affect acceptance of local authorities and community depend upon: 
 Traffic condition of the area. 
 Employment availability of the area. 
 Environmental condition of the area. 
 Attractiveness of the area as a working, living or touristic place. 
Accurate timing, correct targeting of the anticipation and open discussion will lead to the desired 
result. If an informative campaign starts too early that will be catastrophic in the future outcome 
due to necessary modifications and initial project alternations that will have to occur during the 
implementation of the project. Social or local acceptance of the plant owner and operator within 
the community is very important factor in terms of public acceptance of the whole project. 
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Perception of the fuel 
 
Different types of biomass fuels have different level of acceptance. Factors differentiating 
acceptance are type, origin and mixture of biomass that will be used for the plant operation. 
Green energy is considered to be an expensive form of energy and customers usually are 
unwilling to pay the “expensive green electricity” especially when it comes from biomass or bio-
wastes that are considered in general as dirty or even contaminated and non-renewable. 
Therefore open dialogue and information about specific bio-wastes must be conducted. It is very 
important to let people realize and understand that not all organic wastes are necessarily 
hazardous for humans and the eco-system and they need to be burnt in an incinerator plant. 
Public must be informed for the important contribution of bio-wastes to the protection of the 
planet and the climate apart from the community benefits in terms of economic improvement. 
Points to be mentioned: 
 Some bio-wastes produced by industry and households could be used as a high quality 
and environmentally friendly feedstock (i.e.: Wood residues from public gardens). 
 Energy crops used for biofuel from set-aside land are not responsible for the hunger in 
developing countries. (Energy vs. Food) 
 Reassuring that only environmental friendly feedstock will be used.  
 Another way to achieve acceptance, is the use of pre-treated biowastes but this will 
increase the cost of feedstock. 
Biomass energy systems for provision of heat or electricity are still associated with significant 
high numbers of technical problems and risks compared to plants operating on fossil fuels.  
Furthermore financial, insurance and administrative regulations, organizational complexity and 
finally and more importantly, public acceptance are some of the factors that have to be 
considered and assessed for the implementation of such a project. [20] 
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Contribution 
 
Who has actually being interviewed. 
 
Within the dissertation a questionnaire regarding the social acceptance of biomass projects is 
about to be conducted. However the question regarding who is being questioned and when is 
very crucial. There must be a distinction between active and passive support or opposition, the 
time when the interviews take place, and the nature of those who are being asked. For instance 
what we want in particular is to find out to what extent biomass projects are been accepted by 
our society. If only a limited sample of people are about to be questioned or of a certain 
educational level then the results will not indicate what a whole society support regarding 
biomass projects.  
Human nature resists on any kind of modernization therefore renewable sources of energy (not 
conventional), that is something new and fairly un-secure in peoples mind, will not easily gain 
ground comparing it to old-fashioned forms of energy. Especially when we consider as 
renewable source of energy biomass, in terms of social acceptance, a basic knowledge upon the 
subject is essential. Otherwise we will be turned down from people’s basic instinct of fear to 
approach anything new. Therefore, a web-based questionnaire was selected to be conducted due 
to the reason that people with web-access are considerably more aware regarding new 
technologies compare to those who prefer other forms of information. 
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A research on the Greek community acceptance was essential in order to get the first impression 
concerning the educational level of Greek communities and local societies as well as socio-
political beliefs. Educational level in Greece seems to be in a very high standard compared to the 
rest Euro-Zone. Recent researches published in Governments newspaper (along with other 
newspapers and blogs) have stated that Greeks the last 10 years seem to increase gradually their 
educational level with an outstanding 69% of Degree holders. Although Greece is not on the 
lead, (Portugal has 82%, 79% Ireland, 78% Cyprus). Due to the financial crisis that Greek 
society is experiencing the last 6 years it is very hard to understand the political beliefs and 
social layer of each participant on the questionnaire. Since people with dignified jobs, even 
couple of months ago, could be considered as un-employed and claim governmental benefits to 
survive. Instead we concentrated on a specific age “territory” that is more and well informed 
compared to elderly people who trust their information upon television news-broadcasting and 
“Specific” newspapers.  Realistically apart from a private channel on the television there is no 
report concerning “Green Power” or Renewable sources of energy. Therefore people rely upon 
others to obtain knowledge and understanding of something that they do not really know and of 
course their opinion could be easily affected from people who have limited or wrong impression 
about matters such as renewable sources of energy and Green production of energy. Our target 
group was selected concerning the age/web access/educational level/gender. To my personal 
opinion it was very important to understand the difference of age, gender and educational level in 
terms of acceptance in a country that is suffering severe financial and socio-political problems. 
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National Legislation Frame Regarding Biomass    
Law: 3751/2010  
 
The above law consist an upgrade of the previous one (3468/2006) regarding Renewable Energy 
Sources and its main target is to enhance the acceleration of development in RES field.  The 
aforementioned law regulates the frame for the licensing process and pricing policy as regards 
investment projects for producing electricity from R.E.S.  
More precise: A determined binding target 20%, for participation of R.E.S in coverage of final 
energy consumption by 2020. Simplifies the process of issuing the license production of RES 
projects. Upgrades the RAE and the limited duration of this licensing process, in two months. 
Small RES installations exempted from the requirement to license production and promoted 
dispersed RES applications involving thousands of middle class investors. 
Preliminary Environmental Assessment and Evaluation (PPEA) for electrical power generation 
from RES and ancillary works is longer required. The adoption of environmental conditions 
(AET) is expressed from the folder of the Environmental Impact Study (EIS). 
The pricing becomes more rational, so as to ensure the sustainability of investments, without 
distortions and waste of resources. Reinforced tariffs for biomass, biogas. 
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Pricing Policy 
Electricity Production From: Energy Price  €/MWh 
Biomass harvested from plants with installed 
capacity ≤ 1MW (excluding the biodegradable 
fraction of municipal waste) 
200 
Biomass harvested from plants with installed 
capacity> 1MW ≤ 5MW (excluding the 
biodegradable fraction of municipal waste) 
175 
Biomass harvested from plants with installed 
capacity> 5MW (excluding the biodegradable 
fraction of municipal waste) 
150 
Gases released from landfills and sewage treatment 
plant and biogas from biomass (incl. biodegradable 
fraction of waste) with installed capacity ≤ 2MW 
120 
Gases released from landfills and sewage treatment 
plant and biogas from biomass (incl. biodegradable 
fraction of waste) with installed capacity> 2MW 
99.45 
Biogas from biomass (forage and agro residues and 
organic waste) with installed capacity ≤ 3MW 
220 
Biogas from biomass (forage and agro residues and 
organic waste) with installed capacity> 3MW 
200 
 
Accounted for a significant portion of the excise tax producer RES favor of local authorities 
directly to household consumers in the municipal district of the local authorities, which installed 
the RES project through electricity bills ( i.e. credit PPC a specific percentage of revenues 
specific charge and then credit the PPC revenue in these accounts of domestic consumers in the 
region) . The remainder of the proceeds of the special tax paid in the corresponding local 
authorities, for the statutory specified use. 
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Modifies, improves and completes  the Special Spatial Framework of RES and the associated 
legal framework, the principal aim of clarifying critical settings and providing the opportunity 
for immediate and effective implementation, so as to contribute substantially to unblock the large 
number ongoing RES projects located in licensing stalemate. More specifically redefined areas 
and exclusion zones incompatibility based on the principle that the RES as environmentally 
friendly forms of energy, may be sited in principle everywhere except in areas of absolute 
protection of nature, preached major monuments of world cultural heritage, demarcated 
archaeological zones and wetlands of international protection (Ramsar). Also re-determines 
installation of RES projects in high land productivity and the unzoned areas where there is no 
explicit prohibition of siting them. 
 
The comprehensive legislative intervention, described above, aims primarily to restructuring and 
rationalization licensing process for RES projects so that: 
a) Drastically reduce the total time of their authorization and strict compliance with the tonnages by law 
deadlines opinion / Licensing. 
b) Determine the exact content of each opinion , to ensure transparency, fairness and effectiveness of 
the overall licensing process and while there , as far as possible , the flow of the individual stages of 
the licensing process . 
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Data Acquisition 
During our research a sample of 205 persons were asked several questions concerning alternative 
sources of energy and biomass. Diagrams are representing the percentage of replied questions. 
 
Respondents of the questionnaire are both men and women of ages of 18 up to 50 years old. 
From the sample of all the respondents (205), 54% are male, whereas 46% are female. Regarding 
their age, the majority of respondents are between 19-29 years old, followed by 26% from people 
between 30-39 years old. 
 
Due to the fact that we required social acceptance, apart from age range, we also included a 
variety of educational level from people with basic education, to people holding PhD. Moreover 
employment status was a factor of great importance that was also assessed. 
 
 
Female 
46% Male 
54% 
Gender 
18 
1% 
Between 19-
29 
68% 
Between 30-
39 
26% 
Between 40-
49 
5% 
Up to 50 
0% 
Age 
Secondary 
Education 
14% 
Technical 
Education 
12% 
Higher 
Education 
41% 
MSc 
31% 
PhD 
2% 
Educational Level 
private 
employee 
27% 
civil servant 
11% freelancer 
24% 
retired 
0% 
Unemploye
d 
38% 
Employment  Status 
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Factors such as marital status and area of residence were also taken into account. 
 
People without any working experience related with R.E.S, are also included in the research, 
questionnaire and report. 
 
 
 
 
Married 
26% 
Single 
74% 
Maritial Status 
Rural 
10% 
Urban 
90% 
Permanent Residence 
Yes  
11% 
No 
89% 
Do you work or have you ever 
worked in a company related with 
R.E.S? 
Yes 
87% 
No 
13% 
Do you consider R.E.S to be an 
attractive fild to work? 
49% 
16% 
23% 
12% 
Which way have you chosen to warm 
your home during cold-period? 
Petroleum Electricity Natural gas Wood
66% 
18% 
4% 
12% 
Which way have you chosen to cool 
your house during summer period? 
Air Condition Floor Fan
Ceiling Fan None of the above
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The most common methods of cooling and heating according to the survey are the most 
conventional ones. Petroleum was mainly selected irrelevantly to the cost factor, whereas during 
summer period air-conditioning is the prominent mean, indicating that the majority is selecting 
non-environmental friendly ways of heating and cooling their households.  
 
 
Further to our research, we examined awareness in terms of environmental issues, that indicated 
limited knowledge, and unfortunately our country does not promote and enhances friendly and 
environmental policies. 
Taking under consideration the percentage of people without any adequate knowledge 
concerning environmental issues, we expected limited awareness and acceptance for projects 
such as biomass or other alternative sources of energy. 
 
 
17% 
13% 
70% 
Would you be interested in warming 
your house with an environmental 
friendlier way even if the cost is 
higher? 
Yes No Depends on the economic difference
25% 
75% 
Are you aware of other ways to warm 
your house besides the 
aforementioned? 
No Yes
Yes 
23% 
No 
77% 
Do you think you have been 
adequately informed regarding 
environmental issues?   
23% 
77% 
Do you think our country could be 
considered as a country which promotes 
and enhances friendly environmental 
policies? 
Yes No
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A key question to predict social acceptance of alternative sources of energy is the tension of 
people to recycle. It is considered as an entry level of acknowledge of importance of renewable 
sources of energy and environmental conscious. As stated on the graph 33% of the respondent’s 
tent to recycle on a regular basis, whereas 27% are recycling at a rate of 80%. Comparing the 
two graphs, we derive the result that Greece is a country with high rate of recycling compare to 
Northern Europe, and among countries with high environmental concerns. 
Though this is controversial with the fact that Greeks, have limited information and aware from 
governmental and other responsible bodies. 
 
 
 
 
 
 
 
 
 
 
7% 
13% 
20% 
27% 
33% 
Do you make efforts to recycle? 
 
1 2 3 4 5
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It is promising the fact that people are aware of production of electricity from Renewable Energy 
Sources, given the motivation from the governmental bodies, people will turn into green energy 
usage to cover their daily needs. 
 
 
 
According to the graph, more than half of the respondents believed that renewable sources of 
energy can contribute to Greece's energy independence. It is very hopeful that the majority of the 
respondents, irrespective to their educational level, gender, or age have strong belief on 
renewable sources of energy. 
 
 
7% 
13% 
20% 
27% 
33% 
To what extend do you believe that RES can contribute to our 
country's energy independence? 
1 2 3 4 5
16% 
84% 
Are you aware of electricity production 
from RES?  
No Yes
23% 
77% 
Do you know that production of 
electricity is viable by by-products.  
No Yes
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This graph is representing the knowledge upon the question of biomass awareness in general. As 
we can observe, 81%, almost 170 respondents, were aware of the term biomass. Since the 
percentage is obtained from people with different background it is quite impressive that in a 
country with limited knowledge and usage of renewable energy sources, people are aware of 
such alternative forms of energy. The reason why this percentage is so high is due to the fact that 
according to recent surveys, the 69% of Greeks is holding Higher education degrees. The 
aforementioned percentage is fully agreed with our sample of respondents who 41% of people 
have higher education whereas 31% are holding Master Degrees. 
 
 
Reviewing the above questions, it is quite promising the fact that most of the respondents were 
familiar with the term energy crops and their potential to produce electricity. Given the potentials 
for growth, conventional and pollutant means of energy, could be replaced with environmental 
friendlier means of energy production. 
81% 
19% 
Do you know what biomass is? 
 
Yes No
63% 
37% 
Are you familiar with the term energy 
crops? 
Yes No
63% 
37% 
Do you consider that growing energy 
crops in order to produce electricity is 
viable in Hellas? 
  Yes No
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As we can derive from the graphs, respondents have the natural tension to support renewable 
sources of energy even though they have limited knowledge upon the subject. As stated from the 
graphs respondents of the questionnaire, are not familiar if energy production from biomass is 
less harmful for the environment than lignite and also they ignore the cost of construction of such 
a powerplant. In contrary with their knowledge towards biomass, their ignorance regarding 
technological issues of biomass properties, predicts the need to heighten their awareness 
regarding biomass issues.  
 
37% 
63% 
Are you aware of the fact that 
electricity as a result of biomass is 
environmentally friendlier in 
comparison to electricity accured from 
lignite? 
Yes No 12% 
20% 
68% 
You consider that for the construction 
of a biomass power plant the cost is 
higher in comparison to a conventional 
power plant?  
Yes No I am not awre of
8% 
37% 55% 
You believe that the suspended particle emissions 
produced by the combustion of biomass are more 
harmful than (other conventional S.E) lignite?  
Yes No I am not aware of
49% 51% 
Do you think that there is a negative visual effect for the landscape by the 
existance of a biomass powerplant  
Yes No
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Irrespectively to awareness in renewable sources of energy such as biomass and production of 
electricity from them, as stated on the graphs above, we can observe that people are confused in 
terms of acceptance. Their conflict in terms of visual effect is commonly known as the NIMBY 
effect. This gains ground with respondent’s ignorance for technological issues and benefits from 
the use of biomass, therefore it becomes more difficult to understand and support a biomass 
project. As we expected from our literature survey, NIMBY is the most common factor of resist 
towards renewable sources of energy. According to the theoretical background of our review, 
countries with great acceptance and awareness of RES, tend to have high percentages of NIMBY 
due to unwillingness of habitants to live close on an industrial area. According to the definition 
NIMBY is an attitude attributed to persons who object the sitting of something they concern as 
harmful or hazardous in their own neighborhood, whereas no such objections would be raised for 
similar developments elsewhere. This phenomenon is irrelevant to educational level, gender and 
age group, it is considered as more "selfish" behavior than anything else. Also it is highly 
connected with local problems such as traffic situation, local employment and regional 
environment.  
49% 
51% 
Do you think as a drawback for the 
selection of your area of residence, the 
existance of a biomass powerplant.  
Yes No
31% 
69% 
Do you consider the existance of a 
biomass power plant as a negative 
affect for a regional growth. 
Yes No
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The graph illustrated above, is representing the actual acceptance regarding biomass projects 
from the respondents of our survey. This graph is completely controversial with the previous 
graphs of visual effect and existence of biomass power plant on your region.  Although as we 
stated previously NIMBY is a "personal" factor that influences acceptance of habitants. In terms 
of visual effect, the existence of a power plant could contribute negatively in terms of landscape 
whereas it will provide places of work that probably will outbalance the acceptance of such a 
project. On the other hand, choosing an area with an existing power plant that the problems of 
the existence are obvious is more difficult than theoretically accept a new project. Furthermore 
what  is of paramount importance is the fact that Greeks are immature regarding renewable 
sources of energy and that is obvious with the conflict of acceptance of the construction of a new 
power plant and the unawareness of environmental benefits from the usage of biomass for 
production of  energy. Although that Greece is among the top 11 countries within the European 
Union on degree holders, confused knowledge upon renewable sources of energy is 
disappointing. Therefore it is essential to upgrade our informative schemes and support for 
renewable sources of energy from governmental bodies.  
 
85% 
3% 
12% 
Would you support the constructon of such powerplant on your region?  
Yes No N/A
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It is obviously concerned that the existence of such a power plant, will contribute positively for 
the local community in terms of economic improvement and beneficial impact of the area in 
general. 
 
 
 
Biomass as a form of renewable source of energy is a promising form of energy, Greeks 
although that they have an unclear concern for the concept of biomass they think that it could 
contribute positively to our country's energy independence.  
 
 
88% 
12% 
Would you cosider as beneficial in terms of economic improvement for the 
society, the existance of such a powerplant.  
Yes No
7% 
13% 
20% 
27% 
33% 
At what rate you believe that biomass could contribute to reduce import of electric 
energy frrom other countries  
1 2 3 4 5
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Data Analysis 
 
As mentioned to Contribution chapter, to understand the results from the questionnaire, it was 
very important to combine answers according to respondent’s age group, gender, and educational 
level. It was very important to examine the obtained results towards green energy compared to 
Europe's standards. As stated on the literature review part of the essay, in Europe women seemed 
to be more supportive than men towards renewable sources of energy. Therefore we started by 
comparing women's social acceptance according to educational level and age group. It is 
important to mention that out of 114 women that were examined, only 20 replied positively to 
the question if "you have been adequately informed regarding environmental issues". This 
clearly indicates lack of information and governmental insufficiency to promote means of 
alternative energy. Therefore the whole research was based upon the age group and educational 
level, factors that affect awareness and acceptability. 
 
 
Even though that only few women replied positively to adequate information regarding 
environmental issues, the general sample was supportive towards renewable energy sources. This 
could happen due to women’s nature to support innovative and pioneer proposals. 
 
 
 
18% 
82% 
Womens percentage of adequate information 
regarding environmental issues 
Yes No
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Since Greece is a high demanding country in terms of energy requirement for both winter and 
summer, it was important to examine the social tendency in terms of cooling and heating for 
domestic use according to age group and educational level of women. 
 
 
 
As we observe from the graphs, irrelevant to their educational level the majority of women used 
the more efficient but also the most energy intensive mean of cooling which is the A.C. 
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Same procedure was followed for heating. Age group vs. educational level. 
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19-29 30-39 40-49
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As expected the most common cooling method in Greece is the use of Air-Condition. Although 
since electricity price is increasing gradually the last couple of years, people are trying to find 
other ways to cool their households. As stated on the last graph, 50% of women with 
technological or secondary education between 19-29 years old tend to use no means of cooling, 
whereas this proportion is 62% for women with university or master degrees. This indicates that 
people actually are trying to avoid the unnecessary waste of energy and electricity use. 
Comparing the results obtained for heating during winter, it is important to notice the similarity 
of the percentage for age groups from 19 to 29 years old. The majority of the Greek households 
are based on fuel to warm their houses irrelevant to their educational level. More important 
though is to mention the incensement of oil usage for ages 30-39 years old from people with 
university and master degrees since we would expect this percentage to be lower regarding the 
environmental effects from oil combustion. Natural gas is an uprising source of energy in terms 
of domestic use. As we can observe from the graphs, people with lower education tend to use 
natural gas from ages over 30 years old, whereas people with higher education are using natural 
gas from lower ages. Electricity is concerned as one of the cheapest ways for heating nowadays 
in Greece. The truth is that Greece's kWh cost is one of the cheapest within the European Union, 
and since the oil price has increased the last two years along with the limited supply of natural 
gas on households, people tend to use mainly electricity to warm during the winter as it is 
considered cheap and effective. Graphs derived from the research represent this condition with 
the majority of women respondents to use electricity independent of educational level. Finally 
wood and pellets is used from lower ages that are also considered as cheaper method for heating, 
compared to oil or natural gas. This has also a socio-political reason, since the last five years 
wages have gone down and particularly in age groups under 30. Therefore these age groups tend 
to use cheaper forms of energy than "expensive" conventional. 
We will continue the research by exploring men's perspective towards the same questions and 
obtain graphical representation. A sample of 90 men respondents was examined. First group of 
graphs represent the cooling methods used by male respondents according to their educational 
level and age group.  
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Same procedure was followed for heating. Age group vs. educational level. 
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Comparing the results obtained from men and women that responded to the questionnaire, as 
men percentage that use air-condition is approximately 20 to 25% less that the percentage of 
women. Also is of great importance that men of younger age use no means of cooling during 
summer time. In terms of heating men of younger age seem to use less oil than women of same 
age group, whereas older age groups seem to have less 
In order to understand social acceptance and also knowledge of the respondents for alternative 
sources of energy we had to compare people using mainly oil for heating and their response of 
knowledge of alternative source of heating. Therefore we examined men and women according 
to their reply of knowledge for alternative sources of heating. Totally 23 women that used only 
oil for heating replied positive for alternative sources of heating whereas men sample of positive 
reply was 27. Finally 8 women and 6 men replied negative in total. 
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25% 
50% 
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19-29 30-39 40-49 over 50
50% 50% 
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67% 
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55% 
45% 
0% 
Men (University/Master Degree) using 
natural gas 
19-29 30-39 40-49
71% 
29% 
0% 
Men (Tech./Secondary Education) using 
natural gas 
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As shown from the graphs, the percentages of people aware of alternative sources of heating 
were almost the same for both men and women. 
Further research on alternative sources of heating for domestic use had to be done. Age groups as 
well as educational level had to be examined in order to understand whether knowledge of 
alternative sources of heating is affected by these two parameters. 
 
 
 Out of the 27 men that replied positive to the question of knowledge for alternative and  green 
sources of heating for domestic use, 59% (16 persons) was people of younger age, when at the 
same time out of 23 women the percentage was significantly higher with a 74% (17 persons) of 
women of age between 19-29 replying positively. The truth though is that the difference in 
percentage is due to the larger sample of women. The difference in absolute numbers is just one 
person more for women. Obviously the age groups with high awareness (ages 19-29) are more 
aware compare to older respondents due to the reason that terms such alternative energy sources-
fuels have become popular in Greece the last years and that new generations seemed to be more 
environmental concerned. 
79% 
21% 
Men 
Yes No
74% 
26% 
Women 
Yes No
59% 
41% 
Age groups of men with positive reply 
19-29 30-39
74% 
22% 
4% 
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86% 
14% 
Age groups of men with negative reply 
19-29 30-39
87% 
0% 
13% 
Age  group of  women with negative reply 
19-29 30-39 40-49
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To relate this awareness in terms of knowledge we had to evaluate this answer in terms of 
educational level. This time educational level was the reference point for the research.   
 
As expected women and men of higher education replied positive in alternative sources of 
energy with significant difference. Almost 78% of men and 72% of women of higher education 
were aware of other sources of energy that the conventional use of oil.  
Further to our investigation, it was important to examine the knowledge of people using other 
means of heating, such as electricity, natural gas, wood and pellets of other sources of alternative 
energy. In order to make a straight comparison educational level was selected as reference. A 
sample of 42 men and 61 women was examined 
 
The outcome of this analysis is quite important. We can observe that people using other means of 
heating their houses rather than oil, have better knowledge and awareness for other sources of 
alternative heating rather than people that insist using oil. 
Nowadays, cost of heating is remaining one of the biggest expenses of Greek households during 
the winter. People are trying to avoid the use of oil and turn to alternative sources of energy, such 
as wood-pellets, natural gas etc. It is important to understand in a community that is suffering 
from an economic crisis apart from the environmental benefits that a green source can provide 
22% 
78% 
Mens Positive reply  according to 
educational level 
Secondary/Technical Education
University/Master Degree
28% 
72% 
Womens positive reply according to 
educational level 
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N.G-Wood-Pellet)  
Secondary/Technical Education
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79% 
Women positive reply using (Electricity-
N.G-Wood-Pellet) 
Secondary/Technical Education
University/Master Degree
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the willingness of people to pay the price for such energy. Out of 69 men and 84 women that 
were questioned (aware of eco-friendlier means of heating) almost 70% of both genders would 
accept to pay for an environmental friendlier source, but in a competitive price.  
  
 
 
 
The percentage of people that is willing to pay for alternative sources of energy are highly 
bonded to their educational level. Men who were supportive to pay for environmental friendlier 
S.E are 8 whereas women of same answer were 14. Men that refused to pay were 8 where 
women were 5. 
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Secondary/Technical Education
University/Master Degree
19% 
81% 
Women's "Depends on the economic 
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 Further to our investigation, it was important to understand the correlation between awareness of 
environmental friendlier means of heating, and alternative sources of energy, to the willingness 
for recycling. A sample of people aware of green energies was selected. The research again was 
according to the educational level, irrelevant to gender. Two different groups were created to 
visualize the difference of willingness among this sample. It is also of great importance to 
mention that the comparisons of the respondents that were examined were aware of renewable 
energy sources, biomass and generally "green" sources of energy. 
 
 
As clearly shown from the graphs, willingness for recycling is also based completely upon the 
education of the respondents. As shown from the graphs, people with higher education, recycle 
more and quite importantly, they recycle in a regular basis and systematically, rather than 
occasionally.  
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By-products, RES and electricity production. 
 
 
 
 
It is very hopeful that people is aware of the term by-product. The massive percentages of 94% 
were aware of production of electricity from by-products. As expected people of higher 
education are better informed concerning the electricity production from by-products  
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Secondary/Technological Education
University/Master Degree
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Further investigating by-products and electricity produced form alternative sources of energy, we 
wanted to estimate the respondent’s belief of true contribution to our country’s energy 
independence. 
 
As observed from the graphs, again the key factor for acceptance and knowledge for RES and 
electricity production from by-products is the educational level. As stated on the graphs 
contribution is equally distributed with 82% of the respondents (aware of production electricity 
from by-products), stating that alternative sources of energy could contribute significantly to our 
countries independence of energy. 
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Secondary/Technological Education
University/Master Degree
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Biomass Analysis 
People aware of alternative and renewable sources of energy, were selected to be examined upon 
their knowledge on biomass. In total 116 persons replied either positive or negative. It is 
important to examine the difference between all the respondents and people that are more 
familiar with terms such as renewable sources of energy - green energy etc. 
 
In general people with knowledge for the term biomass were 81%, whereas that percentage was 
increased by 11% for people with knowledge for RES. Further to our investigation educational 
level of the respondents were examined.  
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A review of gender distribution of awareness is stated on the graphs below. 
 
 
 
It was very hopeful that the majority of the respondents replied positively for biomass. Out 114 
respondents only 7 were not aware of biomass whereas 107 knew about this source of alternative 
energy. As represented from the graphs, the majority of people who knew about biomass were 
people with higher education. The sample of persons who were not aware of the term biomass 
was significantly very small compared to the sample of people who had knowledge. It is 
essential to mention that the high percentage of people with higher education that were not 
familiar with biomass is due to the reason that the samples of people with secondary or 
technological education were just two. 
Further to our research it is clearly stated that awareness of biomass irrelevant to the educational 
level, is a men’s region. 
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Energy crops 
People who actually knew what biomass is were also asked to answer if they knew what an 
energy crop is. Again, educational level was the reference point to understand social acceptance 
of this term. 
 
 
People with positive reply on energy crops were assessed to understand whether people could 
realize that growing energy crops could produce electricity while reducing emissions from 
conventional means of energy. 58 respondents had knowledge about production of electricity 
from energy crops whereas 32 replied negatively. 
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Biomass compared to lignite for electricity production. 
 
Once again, educational level is a factor of paramount importance regarding knowledge that 
electricity production from biomass is friendlier to lignite. As expected people with University 
education are more aware of the beneficial impact of biomass, it is important to mention that the 
86% is consisting of 82 persons whereas the 50% of negative reply is representing 6 persons. 
 
Here we have to mention that the 75% of people that believe emissions from biomass to be more 
harmful in comparison to lignite’s emissions is three people holding a University degree and just 
one person holder of secondary/technical education. On the contrary 47 people (84%) support 
that emissions from lignite are more harmful in comparison to those from biomass. 
 
14% 
86% 
Electricity from biomass is environmentally 
friendlier  to electricity from lignite  
YES Secondary/Technical Education
YES University/Master Degree
50% 50% 
Electricity from biomass is environmentally 
friendlier  to electricity from lignite  
NO Secondary/Technical Education
NO University/Master Degree
25% 
75% 
 Emissions from biomass are more harmful 
than conventional S.E such as lignite  
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Finally people without knowledge regarding emissions were fifteen with university degree and 
twenty of secondary/technical education level. 
Regarding the visual effect of a biomass power plant, we examined the sample of people aware 
of production of electricity from alternative sources of energy. In this sample people who knew 
but also ignore the term biomass were included. 
 
NIMBY effect will be examined in terms of visual effect on the landscape and educational level. 
 
  
NIMBY’s contribution to visual effect is considerably low. People as shown from the graph are 
not influenced negative in terms of visual effect, since 26 were NIMBY affected whereas 72 
considered that will have no impact on landscape. People who thought the existence of a power-
plant as a drawback for residence were 16, whereas people who would choose such an area to 
live were 46, indicating that among the respondents NIMBY was not a factor of great influence. 
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the existance of a biomass powerplant  
NO Secondary/Technical Education
NO University/Master Degree
27% 
73% 
NIMBY effect 
Yes (Visual effect) NO (Visual effect)
26% 
74% 
NIMBY effect 
Yes (Drawback for residence)
NO (Drawback for residence)
  -82- 
 
Hopefully the percentage of people who hold a University or Master Degree and do not consider 
the existence of a power plant as a drawback for residence, or having a negative visual effect, are 
significantly higher in comparison to the percentage of people who support the opposite. On the 
contrary the percentage of those who support that there is a negative effect and having a 
secondary/technical education is 15%, whereas there is no sample of people with 
secondary/technical education to consider as Visual-drawback for residence the existence of a 
biomass power plant. 
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Initially what is of great importance is the fact that the majority of the sample (76%) do not 
consider that the existence of a biomass power plant can have repercussions regarding an area's 
growth. Afterwards if we take into account the educational level we will conclude that those who 
hold a university- MSc degree do not consider the existence as a drawback at a percentage of 
84%, while those who have a secondary-technical education are about 16%. However there are 
people who claim that there might be a negative effect on an area's growth if a biomass power 
plant exists. This sample consists of 8 out of 53 people and they all hold a higher education's 
degree. Would you support the construction of such power plant on your region?   
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According to the above graph we can estimate what we actually investigate. To what extend 
people are willing to accept-support biomass projects. Besides NIMBY effect, thorough 
knowledge regarding RES, biomass and a variety of other factors a percentage of 78% of the 
sample are willing to support the construction of a biomass power plant in their region. Taking as 
granted that 76 out of a sample of 98 are in favor of biomass projects we can conclude that social 
acceptance of such projects is feasible. 
Distribution according to educational level 
 
Since we have examined in general the willingness for support a biomass power plant within a 
region, we focused on the educational level. As clearly shown from the graphs, once again, 
people of higher education are more supportive on such a project. The sample of people with 
higher education who support the construction of such a powerplant is 64, whereas people of 
secondary and technical education are 12. The majority of people who would not support the 
construction of a biomass power plant in their region, holding a university or Master degree are 
in total 20, whereas people with secondary-technical education that replied negatively are only 2.  
What is quite promising for future potentials of biomass power plants is the fact that the 
acceptance is almost 33% higher in comparison to the percentage of those who refused. 
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Would you consider as beneficial in terms of economic improvement for the society, the 
existence of such a power plant.  
 
 
 
According to the respondents, it is generally accepted (89%) that the existence of a biomass 
power plant can effect on a positive economic aspect the society (investments, job opportunities 
etc.). People who do not seem to agree with the aforementioned belief are only 3%, while those 
who had no knowledge regarding the question were 8%. Examining the results, according to the 
educational level, those who hold a university degree and consider that the existence of a 
biomass power plant can positively affect the society, are 86% (76 people out of 88), that implies 
that those who have a secondary-technical education are 14% of the sample. Only 3 people out 
of 99 support that there is no economic benefit and they all have higher educational background. 
The percentages of those who could not respond to the question and hold a university's degree 
and those who have secondary - technical education are 71% (5 people) and 29% (2) people 
respectively. 
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Finally we examined the general impression of respondents for reduction of import of energy 
from biomass powerplant operation. The question “At what rate you believe that biomass could 
contribute to reduce import of electric energy from other countries” was replied from two 
different groups of respondents.  People who support the construction of biomass power plant, 
and think that apart from environmental benefits there is also economic benefits from the 
operation of such power plants and people who were opposed to the construction of biomass 
power plants. 
 
 
 
 
To examine to what extend biomass could contribute to reduction of energy import, two main 
categories were created for general impression of the respondents. First category of contribution 
up to 60% was outbalanced surprisingly from people with secondary or technical education. The 
second category with contribution up to 100% from biomass powerplant operation was 
dominated from people of higher education with 33 people to believe in the significance of such 
an operation.  It is quite promising for biomass power plants the fact that in total 98 respondents 
think that biomass powerplant operation could contribute to reduce energy import, giving the 
impression that this percentage will gradually increase during time as Greece is relatively 
immature in terms of Renewable energy sources. 
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Finally people without NIMBY problems were assessed in order to obtain a graphical 
representation of their perspective. As shown from the graphs 21 respondents of higher 
education, thought that biomass could contribute up to 60% to energy import reduction whereas 
23 thought that this amount could touch the 100% in terms of contribution.  
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Conclusions 
 Co-firing is an introductive way to produce cheaper green energy, rather than the 
expensive stand-alone biomass energy production. Nowadays that everything is assessed 
according to cost and profitability, economics of biomass production is maybe the most 
important drawback factor for their growth.   
 
 
 A factor of great importance that will influence future use of biomass besides 
Governmental policies are technological innovations. There are several forms of energy 
production out of biomass, though due to technological lack mainly only two are used in 
large scale. Motivations for stakeholders and funders must be given in order to create a 
frame for innovation and new technologies growth that will lead to development of 
biomass power plants and will contribute to produce energy from RES in a competitive 
cost. Comparing Greece to U.S, where biomass projects have started thirty years ago, we 
can predict that there is a long way to go until we produce sufficient amount of energy 
from biomass and lack of advanced technology contribute to that on a great scale. 
 
 
 Planning of renewable energies is essential along with fair-decision making for 
ecological modernization. Since biomass is a more complicated form of energy that also 
interacts with the local community in terms of visual effect, attentive decisions must be 
made to protect and promote such projects. 
 
 
 Social acceptance of renewable energy innovation is a key factor for future development 
of such projects.  Social acceptance in the past has been neglected, but recent surveys 
show clearly that is the main factor for a project's growth. Social acceptance is closely 
related with a very crucial social phenomenon called NIMBY. Actually NIMBY indicates 
people's unwillingness to accept in their area the existence of a biomass project, in our 
case, (mainly due to lack of knowledge-information), biomass projects are many times 
not socially accepted and their development faces a variety of obstructions. 
 
 According to the survey the most important factor that can affect the feasibility of a 
project is knowledge. Information can contribute catalytically and affect people's opinion. 
Hence knowledge can affect social acceptance. According to the questionnaire conducted 
people have no thorough knowledge regarding biomass. Public confusion towards 
renewable energy sources is another problem that we have to deal with. Lack of 
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information and into-deep knowledge upon the subject create insufficiencies and 
confusion to people's mind. Further clarifications are necessary in order to proceed with a 
project.  This has as a result, the persistence of most people on conventional forms of 
energy. Ignorance upon the subject could lead people to be manipulated. As information 
concerned, the case of Germany and Sweden are remarkable.  Germany which is the 
county with the largest number of installed wind turbines worldwide used media to 
promote beneficial impact for the community and the environment, convincing people 
and changing their perception. Sweden has inculcate to people the significance of 
recycling  that only a percentage of 4% of domestic trash goes to land fields. 
 
 
 Gaining social acceptance will eventually lead to sustainability and longevity of 
renewable energy sources. Although there is no legal obligation for consultation, public 
though needs relevant information on the subject and the reassurance for environmental 
benefits. Early contact before a project starts, highlighting sustainability and 
environmental protection, public meeting and use of internet and media for 
communication will have beneficial impact. 
 
 
 Alternative fuels are defined as all fuels except mineral oil products. Such kinds of fuels 
are used to minimize global warming, reduce emissions harmful to environment, and 
most importantly decreasing the dependency on mineral oil. Though many challenges 
that need overcoming are arising. Political challenges along with economical are mainly 
the factors that will predict the future usage of such forms. Research efforts and practical 
applications to educate policy makers and potential users are essential to promote such 
forms of energy. Establishment of long term sustainable financing mechanisms is a key 
feature to motivate investors along with a legislative frame to reassure future 
sustainability and growth. 
 
 
 A survey that took place in the UK concerning CCS (Carbon Capture and Storage) 
proved that British public is unaware of both technical aspects of CCS as well as its role 
for low-carbon emissions. Even though that U.K is concerned a country with innovative 
technologies and public with high awareness of Renewable energy sources, unfortunately 
sophisticated forms of energy such as CCS are still unknown to  wide public. It is really 
important to mention that nearly half of the respondents had no clue of CCS although UK 
is considered as EU’s leaders on the field, with facilities such as the UKCCS research 
center. 
 
 
  -90- 
 Bio-refineries are also an unknown mean of energy production to public. Complexity and 
upgrade technology required to sustain such projects, make bio-refineries difficult to gain 
ground in terms of acceptance and operation. Surveys have showed that investments 
needed to create a bio-based plant are highly priced compared to conventional power 
plants and sometimes enough to suspend a project. Though it is hopeful the fact that 
Western Europe is leading on bio-refinery projects, followed by Northern Europe, since 
there is high availability on feedstock. More than half of the operational bio-refineries are 
of small scale and that indicates the need for further development of such projects. 
 
 Energy from biomass is a complicated issue with several barriers to overcome. Problems 
such as funding, financing and insuring are some of them.  Apart from financing such 
projects, the biggest barrier to overcome is the taxation system and low confidence in 
general for green energy sources. Some other features that need improvement are 
politicians and their supportive behavior, environmental standards that will define values 
of different substances emitted in the atmosphere and finally better project design for 
power plants in order to minimize side-effects. 
 
 Public attitudes as already stated, are the most important factors for growth of energy 
from renewable sources of energy. Reconsideration concerning the analysis from results 
obtained from surveys is important. Personal details such as age, gender, educational 
level and income, social or psychological such as knowledge and direct experience, 
political beliefs and place attachment are some of the categories that will have to assess. 
 
 Educational level is maybe the most important factor to social acceptance of renewable 
energy sources. As shown from almost every graph, educational level and younger age 
groups are significantly supportive towards means of alternative energy production. 
 
 Acceptance for biomass seems to be in a good perspective. This is due to familiarization 
of Greek population with other forms of renewable energy such as wind and solar power. 
 
 Out of people aware of biomass, 78% is willing to accept the construction and operation 
of a biomass power plant in their region of residence. Comparing this result with other 
answers of the survey we can derive that apart from the environmental benefits that arise 
from the operation of such powerplants, people are willing to accept such a project due to 
the reason that new job opportunities will be created and investments will contribute to 
regional growth and prosperity. 
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 Hesitation of acceptance in terms of NIMBY is in significantly low according to the 
questionnaire. This is quite promising for renewable energy sources and specifically for 
biomass that visual impact on landscape creates severe opposition in other European 
countries.  
 
 Awareness for by-products and energy crops was quite high. It is of high importance the 
fact that out of people of higher education who were asked about awareness for energy 
crops, 91% knew for that electricity could be produced from such form of energy. 
 
 Although that awareness for beneficial impact for people and environment is quite high 
in Greece, even if we compare it to European standards, the fact that renewable energies 
are still considered as an expensive form of energy and the fact that people with high 
awareness in terms of renewable energy sources belong to age groups of 19-29 years old, 
with the higher amount of unemployment, makes the implementation and acceptance of 
such renewable energies even more difficult and postpone the replacement of  
conventional forms of energy.  
 
 The reduction of cost for energy produced from biomass is an essential requirement. 
Comparing the cost of electricity production from several power plants using lignite such 
as Megalopoli, Kozani, and Aliveri, we observe that the demanded cost of electricity 
production is even three times less compared to biomass. 
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Further Recommendations 
 
 What is obvious after the deliberation with the social acceptance and the survey that was 
conducted for the master dissertation is that the majority of people lack of information 
regarding Renewable Energy Sources in general and for biomass specifically. Their 
opinion can be easily affected; hence they need to be thoroughly informed by responsible 
bodies. In every case governmental bodies must provide adequate information so that 
people will be able to accept or reject projects while being completely aware of the 
reason doing it. Due to the fact that we live in a period where people's daily life depend 
on internet and social media we can use this technological mean to inform and benefit our 
society. Documentaries, surveys, must be easily notified and be accessible to people. 
Moreover we must never neglect how powerful media are. For instance in Sweden 
teachers use during break time video spots informing students by their early age 
regarding recycle benefits, renewable energy sources, energy crops etc. Information and 
education for such vital issues must be part of our daily life. In Prague each municipality 
requires from its citizens to attend seminars regarding recycling. In case that the quality 
or the percentage of recycling is not sufficient, municipals are obliged to pay fines for not 
keeping up with the countries needs and targets. The above cases indicate how important 
information is and that people need to be motivated by their states.  
 
 
 Another factor with great contribution to social acceptance lies to economy. What is clear 
from the literature is that biomass projects are more costly in comparison to lignite's. 
Profit for those who decide to deal with such projects is unfortunately most of the times 
the greatest inspiration-motivation, hence they decide to continue investing in 
conventional forms of projects whose profit is higher and less risky. Governmental 
policies should fill this gap by providing motivation to investors. It is often the case that 
biomass projects were funded and were extruded for many years from their obligation to 
pay taxes to the state. That concluded to provide electric power in lower prices in contrast 
to conventional ones, and people become less concerned and suspicious as regards 
biomass. It is non-negotiable that pioneer projects need governments support. 
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 Technological improvements can affect the efficiency of conversion and the cost of the 
whole production cycle. Taking as granted that a thorough - time consuming knowledge 
and survey are required in order to obtain such a result, funding and motivation to science 
must be offered by the responsible bodies. We must not neglect that recession is a severe 
problem not only for Greece but almost for the whole Europe. People as has been shown 
from the questionnaire conducted, are willing to pay only for a small price difference 
between conventional- renewable energy forms, thus we must maintain - support their 
willingness  and bend the resistance acquiring from the cost difference. 
 
 
 No one can claim that transition from conventional to renewable energy forms is an easy 
going task let alone in Greece where people do not easily change their habits and do not 
easily accept pioneer ideas. Hence cultivation of energy crops on a large scale can 
contribute to enhance people's knowledge in an area that is regarded with suspicion. In 
addition cultivation on a largely scale will reduce the price of a raw material that is used 
in order to produce electric power. 
 
 
 Legislative framework is inevitable in case that we want to protect and support biomass 
projects. Legislating in favor of biomass, less difficulties and barriers are about to be 
faced by those who are willing to make such an investment.  Moreover an unambiguous 
legislation framework will contribute to limit bureaucratic issues which consist one of the 
major difficulties that biomass projects must overcome in Greece. 
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